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DEPEND ON PRIMACORD TO GET THE joB DONE 
EASIER, MORE EFFICIENTLY, WITH LESS HAZARD 


EASY HOOK-UP — Because all PRIMACORD 
connections are simply tied square knots an 
half hitches, kept in plain sight above- 
ground, easily inspected. 











Plain Primacord — for prac- 
SHOT EFFICIENCY — Because every cartridge eo ail holes ond trunk 
contact with PRIMACORD is efficiently 
detonated. Every cartridge goes with the 
added force of a primer cartridge — and each 
hole goes with full power, in a planned 
sequence that relieves burden and produces Reinforced Primacord satel 


better fragmentation. deep holes where extra 
tensile strength or resistance 


to abrasion is desirable. 


LESS HAZARD — Since PRIMACORD is not 
sensitive to sparks, friction, stray currents OF 
ordinary shock, it reduces normal loading and 
handling hazards. 





There’s really n° mystery about PRIMA- 
CORD efficiency: It’s just plain, proved fact 
__ fact ‘that’s backed by the years of ex- 
perience of pit and quarry men the nation 
over. 
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ones lubrication cuts operating costs of heavy-duty Diesel 
and gasoline engines by assuring efficiency . . . reducing out- 
of-service time for repairs and overhauls... keeping fuel consump- 
tion low. You get all these benefits of effective lubrication with 
Texaco Ursa Oil X**, 

Texaco Ursa Oil X** is fully detergent, dispersive, resistant to 
oxidation . . . made to keep engines clean . . . free from power- 
stealing sludge, varnish, carbon. Ursa Oil X** keeps valves lively 
and rings free .. . protects parts against wear and bearings against 
corrosion. 

Texaco has lubricants and fuels for all contractors’ needs... 
and a Simplified Lubrication Plan that adds economy to improved 
performance. Call the nearest of the more than 2500 Texaco dis- 
tributing plants in the 48 States, or write The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 








Tune in . . . TEXACO STAR THEATRE presents the NEW TONY MARTIN ‘SHOW every Sunday night. See newspaper for time and station. 
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MAKE YOUR EQUIPMENT 
LAST LONGER 


- Lubricate trucks, tractors, graders, 


shovels and other equipment with 
the world-famous chassis lubri- 
cant — Texaco Marfak. It’s longer 
lasting because it won‘t squeeze 
out under heavy loads, won't jar 
out in rough service. Marfak seals 
out dirt and moisture, too . . . pro- 
tects parts better with fewer ap- 
plications. 

More than 250 million pounds of 
Marfak have been used to date! 
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C. I. O.-U, S. Steel Agreement Brightens Industrial Picture 


HEN the U. S. Steel Corporation and the 
WY tries Steel Workers of America (C. I. O.) 

on April 21 reached an agreement calling for a 
12'¥-cent-an-hour wage increase plus certain additional 
benefits the threat of a major steel strike at any early date 
was eliminated. This agreement assures for a year, and 
possibly two, the uninterrupted production of this vital 
commodity by the nation’s largest producer. While only 
Big Steel is involved the danger of any protracted strikes 
affecting any of the other large companies is now ex- 
ceedingly remote. 

Benjaminu F. Fairless, president of U. S. Steel Corp., 
estimated that the wage increase would cost the firm 
$75,000,000 annually and said that every effort would 
be made to absorb it without raising the price of steel. To 
quote Mr. Fairless, “We sincerely hope that with ex- 
isting high levels of operations, these increased costs can 
be absorbed within the limits of present prices for our 
steel products. 

‘“‘We must count heavily on the acceptance by our em- 
ployees of their obligation to help absorb these new costs 
by increased effort and improved efficiency.” 

In concluding this agreement, U. S. Steel is counting 
on the spirit of fair play and cooperation among its 
workers to increase the man-hour output, and is gambling 
on the probability that workers and the other steel com- 
panies, as well as industry in general, will follow this 
example and work together for the cooperative effort 
which alone can insure maximum industrial production 
and prosperity for all. 

To*nonmetallic mineral producers this agreement is 
also assurance that one of its biggest customers will soon 


be requiring large tonnages of flux stone, refractory ma. 
terials, etc., and that they will soon be able to obtain 
the badly-needed equipment and supplies to bring their 
plants up to or above pre-war standards. 

Another encouraging note is that, in return for the 
contract concessions, the union dropped its $500,000,000 
portal-to-portal pay suit against the corporation. This 
indicates a willingness on the part of the union to con- 
tribute its share toward industrial peace. This action 
may directly affect the many other portal suits awaiting 
the action of Congress, some of these suits having at 
least some justification for their claims. All in all the 
prospects for industrial peace are now brighter than they 
have been in some time and indications are that we are 
now in the final phase of reconversion to a stable peace- 
time economy. 

These developments may have come just in time to 
prevent a business recession from becoming a depression. 
Much as we dislike the ever-present prognosticators of 
doom it must be admitted that there have been growing 
indications of a falling off in business in general. There 
is no doubt about the fact that there has been a decided 
falling off in construction activity in most areas, even 
allowing for unreasonably bad weather. Even building 
trades union officials admit that the Spring building boom 
is so far a flop and attribute this chiefly to the high cost 
of building and the feeling among potential builders that 
costs may rise even higher. The promise of labor peace, 
of a leveling off of prices with possible decreases when 
our industrial machine really gets rolling at peak capacity, 
and of an increasing supply of much-needed materials 
and equipment should do much to encourage building. 


Sell Your Scrap Iron Now 


URING the war most producers of nonmetallic 
D minerals, like nearly everyone else, did what they 
could to help the war effort along by contributing 
liberally to various drives such as the Red Cross, Victory 
Bonds, scrap iron, etc. With the end of the war most 
of these needs dropped back to normal levels and con- 
tributions dropped with them. One exception, however, 
is scrap iron, which is as important now to our peacetime 
economy as it formerly was to our war effort. 

This shortage was emphasized recently by William A. 
Danner, president of the Associated Equipment Dis- 
tributors, in announcing the opening of a drive among 
the 1,000 distributor and manufacturer members of that 
organization. They were requested to send all their scrap 
to the nearest scrap iron dealer. According to Mr. 
Danner the shortage of scrap iron and steel threatens to 
seriously curtail the production of steel, thereby causing 
a further slowing of deliveries of construction equipment. 

Mr. Danner said that a severe drain was made upon 


50 


the supply of scrap to keep wartime production going at 
top speed. The scrap iron drives which met these needs 
used up much of the scrap available and little of this 
was replaced from the usual sources. Huge tonnages of 
iron and steel ‘were lost through the shipments overseas 
and ship sinkings and the shortage of automobiles has 
also held down this once large source of scrap. 

A. E. D. members were told that “anything made of 
iron or steel is valuable as scrap—old construction equip- 
ment, parts, pipe, worn-out tanks, boilers, etc.” We pass 
on to nonmetallic mineral producers the suggestion that 
this is the time to dispose of any old scrap which may 
have been overlooked during the war or which may have 
accumulated since. Prices for scrap may never. be higher. 


Gitte €. Bauer 


Pit and Quarry 
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Natl. Gypsum Launches 
Expansion Program with 
Erection of New Plants 


The National Gypsum Company’s 
large-scale expansion plans at Baltimore, 
Md., were recently put into execution 
when the firm’s president, Melvin Baker, 
participated in the cornerstone-laying 
ceremonies for a $6,000,000 plant. The 
city of- Baltimore will build a $1,519,000 
pier to serve the new facilities at the 
rate of 500 tons of gypsum per hour. 

National’s new plant in Baltimore will 
include a mill building, a board plant, 
a powerhouse and office, an employees’ 
service building, maintenance shops and 
a garage. Officials expect to produce 
gypsum plaster at the rate of 90 tons 
per hour. 

The company’s new $1,000,000 facili- 
ties at Rotan, Tex., are scheduled to be 
completed in July. At Medicine Lodge, 
Kan., a long-range expansion program 
has been launched with the purchase of 
$60,000 worth of new equipment. It is 
anticipated that output of plant and 
mines will be doubled. Alterations and 
improvements requiring several years are 
expected to reach a total expenditure 
of $1,000,000 at Medicine Lodge. 

According to a recent announcement, 
the company plans a $600,000 expansion 
program for its Niles, O., plant, where 
John J. Manofsky is general manager. 

At Kalamazoo, Mich., National has 
begun a modernization program in a 
plant purchased from the Western Board 
and Paper Company. Leonard L. Hank, 
plant manager at Kalamazoo, stated that 
the improvements would cost approxi- 
mately $500,000. 





Appointment of Arbitrators 
Now Up to Labor Secretary 
Former. Chairman Phillips L. Garman 
of the National Wage Stabilization Board 
has announced that hereafter employers 


and unions seeking appointment of ar-’ 


bitrators by the board are referred to 
the Secretary of Labor. (The National 
Wage Stabilization Board officially ex- 
pired on February 24, under executive 
order of the President.) 

Mr. Garman stated that many unions 
and employérs in collective bargaining 
agreements had designated the National 
Wage Stabilization Board or its prede- 
cessor, the National War Labor Board, 
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as the agency authorized to appoint ar- 
bitrators, and that Executive Order 9672, 
of December 31, 1945, gave the Wage 


Blaine S. Smith 


Stabilization Board the authority to ap- 
point arbitrators, if necessary, under War 
Labor Board orders or collective bargain- 
ing agreements. 





Coming 
Events 


May 5-8, 1947—Hot Springs, Va. 
29th annual convention, Nation- 
al Lime Association, The Home- 
stead. 


May 14-16, 1947—Hot Springs, 
Va. 12th annual meeting, Na- 
tional Industrial Sand Associa- 
tion, The Homestead. 


june 16-20, 1947—Atlantic City. 
50th annual meeting, American 
Society for Testing Materials, 
Chalfonte-Haddon Hall. 
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B. S. Smith Heads Cement 
Division of Foundation 
Hororing Thomas A. Edison 


Blaine S. Smith, president of the Uni- 
versal Atlas Cement Company, has ac- 
cepted the chairmanship of the Cement 
Division of the Thomas Alva Edison 
Foundation, Inc. 

The Edison Foundation, organized last 
year by a group of the nation’s indus- 
trial and business leaders, is seeking $2,- 
590,000 in a nation-wide solicitation to 
carry out the following objectives: 

1. To acquire and preserve the Edi- 
son library and laboratories at West Or- 
ange, N. J. 

2. To set up there, at the sugges- 
tion of Charles F. Kettering, vice-presi- 
dent and director of research for General 
Motors Corp., the Edison Center for 
Discovery, Research and Invention. 

3. To restore the nationwide Edison 
scholastic competitions which were spon- 
sored by the famous inventor in the last 
two years of his life. 

Harvey S. Firestone, Jr., president of 
Firestone Tire and Rubber Co., is na- 
tional chairman. Leaders in 30 indus- 
tries which profited most directly from 
Mr. Edison’s inventions are participat- 
ing in the campaign. 





Electric Processing Furnace 
To Improve Idaho Phosphate 


J. R. Simplot of Caldwell, Utah, presi- 
dent and operator of the Simplot Phos-_ 
phate Fertilizer Company at Pocatello, 
Ida., recently announced plans for a more 
extensive use of electric power in proces- 
sing Idaho phosphates. 

An electric furnace processing plant 
will be constructed on the Fort Hill In- 
dian reservation between Pocatello and 
Blackfoot. By adopting new methods of 
processing, Mr. Simplot hopes to increase 
the quantity of plant foods contained in 
the fertilizers from 18 percent to 48 per- 
cent. 





Sale of the Western Borax mine at 
Boron, Calif., was announced by R. E. 
Allen, receiver appointed by the court 
for the property. The buyers are Harvev 
S. Mudd, Seeley G. Mudd, Henry T. 
Mudd and George D. Dubs. The pur- 
chase price was $500,000, subject to 
court approval. 
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Pacific Coast Aggregates 
Opens New Headquarters 
Building at San Francisco 


Pacific Coast Aggregates, Inc., has 
completed its modern San _ Francisco 
headquarters at 400 Alabama St. The 
largest organization of its kind in North- 
ern California, P.C.A. has 48 offices, 
plants and warehouses, strategically lo- 
cated throughout that area. Producers 
of sand and gravel and ready-mixed con- 
crete, they also distribute 17 general 
types of building products, including 
masonry materials, roofing materials, pre- 
fabricated buildings, refractory mate- 
rials, paints and adhesives, and many 
others. 

Their new headquarters is an out- 
standing example of a safe and modern 
reinforced concrete building.  Scien- 
tifically designed for the welfare of their 
employees, the new building boasts a 
wide variety of advanced construction 
features, one of which is a unique water- 
filled roof that keeps roofing materials 
from burning out, and assures cooler 
interiors in the warmest weather. 

The entire P.C.A. edifice is sound- 
proof and fireproof. Irritating sounds 
are swiftly absorbed in the soundproof 
ceilings while huge and decorative as- 
bestos sliding doors guarantee quiet and 
added safety in the luxurious, well- 
planned executive surroundings. 

Located in the building’s penthouse is 
the engineering department of Pacific 
Coast Aggregates. Here, in glassed-in 
surroundings, draftsmen and other tech- 
nical experts have the benefit of com- 
pleting their intricate work under nat- 
ural light. 

Adjoining the clean, compact engi- 
neering division is a modern lunchroom 
which serves between 50 to 100 well- 
balanced lunches per day to P.C.A. em- 
ployees and is operated by the company 
as a non-profit cafeteria. Coffee is 
served workers during their mid-morning 
and afternoon relief periods. 

This remarkable reinforced concrete 
building also contains enormous storage 
facilities. The entire main floor, plus a 
large section of the mezzanine is used as 
a warehouse for the storage of various 
types of building materials. Trucking 
facilities are available, together with 
freight elevator service. 


@ The newly-completed headquarters of Pa- 
cific Coast Aggregates, Inc., in San Fran- 
cisco. 
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Production of 12,521,000 barrels of cement in February, 1947, reported to the U. S. Bureau 
of Mines, was 35 percent greater than that reported for February, 1946. Shipments of 8,347,- 
000 barrels were 6 percent above those reported in the same month of the previous year. The 
relatively small increase in shipments is attributed to the usual seasonal trends of curtailed 
construction in the cold weather months in many parts of the country. Clinker production of 
13,408,000 barrels was 38 percent above that reported for February of 1946. The industry 
in February, 1947, operated at 68 percent of capacity in comparison with 50 percent as 
reported in February, 1946. Mill stocks at the end of February, 1947, were essentially the 
same as those reported for February of 1946. 

Demand for cement, as indicated by mill shipments, was higher in six districts and lower 
in 12, than that reported for February, 1946. The Hawaiian plant has been closed per- 
manently and dismantled. 

The long-term trend in production of finished cement, as indicated on the accompanying 
chart, continues upward, increasing since November of 1946 at the rate of three to three 
and 5 niga million barrels per month. Monthly production, shipments, and stock jrends 
are also shown. 








MONTHLY LIME SHIPMENTS. 1946-1947 


AS REPORTED TO NATIONAL LIME ASSOCIATION 


Huron Portland Cement 
Spends $310,000 on Harbor 5 RES 
240 


The Huron Portland Cement Com- 230 
pany, Alpena, Mich., is spending $310,- 
000 for harbor improvements. H. R. 
Schemm, assistant general manager of 
the company, said that the work entailed 
expanding and increasing the depth 
of the harbor, and repairing the 30-year- 
old breakwater. 

The company operates six freighters— 
the Crapo, the Alpena, the Boardman, 
the Conneaut, the Wyandotte and the 
Huron. 
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According to data collected by the National 
Lime Association, 45 companies in January, 
1947, shipped 152,538 tons of lime (96,619 
quicklime; 55,919 hydrate). Reporting com- 
panies represent 42.3 percent of the asso- 
ciation members’ total capacity of record. 
Based on Pit and Quarry's estimates for # 
remainder of the industry, the total ship- 
ments for the month by all plants were ap- 
proximately 397,000 tons. Shipments of lime 
by users for January, 1947, were: 
Quicklime Hydrate 
(tons) (tons 
Agricultural ........... 1,223 7,909 
Lo rr. 24,159 
Chemical 2.2... . 86,114 23,729 


BSS 96,619 55,919 


Pit and Quarry 























Grahams Install Gantry 
Crane to Expedite 
Stockpiling and Rehandling 


Early this year a Colby full-revolving 
gantry crane was placed in service at the 
El Monte, Calif., plant of Graham Bros., 
Inc., for the primary purpose of stock- 
piling and rehandling sand in the yard. 

The crane, engineered and _ installed 
by Industrial Engineering & Equipment 
Co., Los Angeles, replaces the tractor- 
bulldozers which formerly were assigned 
to this task. 

The wet concrete and plaster sands, 
first stockpiled for drainage, are later 
rehandled by the crane to build up dry 
cones above a loading tunnel through 
which delivery trucks drive to be loaded 
from gates in the tunnel roof. It is of 
incidental interest that the 16-ft.-di- 
ameter tunnel is a section of steel form 
originally used to construct the Metro- 
politan Aqueduct which now brings wa- 
ter to Los Angeles from Parker Dam 
on the Colorado River. 

The crane, equipped with a 100-ft. 
boom and an Owens 3-cu.-yd. clamshell 
bucket, has proved so fast and maneu- 
verable that, in addition to its primary 
duty of handling the sand, it is also being 
used to stockpile gravel and load yard 
bins, the track over which it operates hav- 
ing recently been extended to 400 feet. It 
is eventually planned to lengthen the track 
to a total distance of 1,200 feet, allowing 
the crane to stockpile material at either 
side. When this is done, a long loading 


®@ The big gantry crane in action. 
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tunnel will be constructed on one side 
of the track and the gantry crane, be- 
cause of its speed of travel and high 
handling capacity, probably will assume 
the entire job of material rehandling. 

Several new multiple-deck screens are 
also being installed at the El Monte plant 
this year. These will include three 
Stephens-Adamson units, two Simplicity 
screens, and a 5- by 12-ft. 2-deck Robins 
Gyrex, the latter to replace an old 
primary scalper. 





Natl. Gypsum Co. Executives 
Re-elected by Stockholders 


All officers and directors of the Na- 
tional Gypsum Company were re-elected 
at the annual stockholders meeting in 
Buffalo. ~ 

L. R. Sanderson, director of con- 
struction and reconversion, reported the 
completion of several projects in the 
firm’s $20,000,000 expansion program. 





Tariff Commission Urges 
Stockpiling of Mica by U. S. 


The Tariff Commission has recom- 
mended to Congress that government 
stockpiling of mica be continued. A 
caution was expressed against reviving 
wartime subsidy measures to increase the 
production of mica in the United States 
and other countries of the Western 
Hemisphere. 

The commission further suggested the 
simplification and reduction of the pres- 
ent eight classifications of mica and the 
substitution of ad valorem rates of duty 
for the current system of rates. 


L.I.M.E. to Build New Plant 
With 300-Ton Daily Output 
At Bellefonte, Pennsylvania 


Plans and specifications for a new lime 
plant to be located on the Bellefonte 
Ledge are being drawn by Lime Industry 
Management and Engineering, Hershey, 
Pa., consulting engineers. 

The new plant will be designed for an 
initial capacity of 300 tons of lime per 
day and will contain two rotary kilns 
direct-fired with powdered coal. Auxiliary 
equipment for the production of a com- 
plete line of lime and limestone products 
is being provided. 

The property for the proposed opera- 
tion has been acquired and extends ap- 
proximately 7300 feet along the Belle- 
fonte Ledge immediately to the west of 
the present National Gypsum Company 
holdings. The plant will be erected in 
the vicinity of the chemical station on 
the Bellefonte Central Railroad. 

Early development of the deposit will 
employ surface extraction methods for a 
period estimated at from three to five 
years, during which preparations will be 
made to move to underground workings 
as the surface deposit is depleted. 

It has been indicated by L.I.M.E. that 
the plans now under way include pro- 
visions for expansion of plant capacity to 
600 tons of lime per day, and for a cor- 
responding capacity increase in raw stone 
products. 

Stripping operations and construction 
have been begun at the site of the pro- 
posed plant, which is scheduled to go 
into production at the earliest possible 
date. This new development marks the 
third major kiln plant to take advantage 
of the high quality rock found in the 
Bellefonte Ledge. 





Calaveras Reports Immense 
Backlog of Unfilled Orders 


Stockholders of the Calaveras Cement 
Company of San Francisoo were recently 
informed that there were on hand (De- 
cember 1, 1946,) unfilled orders to the 
amount of approximately $1,350,000. 
President William W. Mein also an- 
nounced the firm’s new recapitalization 
plan, soon to be voted upon by stock- 
holders. 


In an effort to reduce the great back- 


log of orders, the largest in the com- 
pany’s history, production has been 
pushed to 7,000 barrels daily. About 250 
workers are currently employed, some in 
departments which run two shifts, others 
in three-shift sections. 





Are you contemplating the pro- 
‘duction of ready-mixed concrete 
—concrete blocks—concrete pipe? 
Separate chapters in the Pit and 
Quarry Handbook give you the 
latest and most complete informa- 


tion on them. 
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Columbia Portland Cement 
Company at Spokane 
Headed by Otto C. Frei 


Otto C. Frei has announced that the 
firm formerly known as the Washington- 
Idaho Lime Products Company has un- 
dergone reorganization and is now ‘oper- 
ating under the name of the Columbia 
Portland Cement Company of Spokane, 
Wash. Mr. Frei continues as president 
of the new company. 

Operations formerly carried on by the 
old firm at Orofino, Ida., have been per- 
manently terminated, Mr. Frei stated. A 
new plant with a capacity of 1,500 bar- 
rels per day is to be built in the imme- 
diate vicinity of Spokane. Designs for 
the plant and quarry are rapidly nearing 
completion, and construction will be 
started this summer. 





Floridin Company Acquires 
Government Wartime Plant 


According to an announcement re- 
leased by the War Assets Administration, 
the Floridin Company of Quincy, Fla., 
has purchased the government - owned 
fuller’s earth nodulite plant at Ellenton, 
Fla., for $102,000, the highest bid sub- 
mitted for the property. 

The Ellenton plant, where fuller’s 
earth was converted into a lightweight 
coarse aggregate used in construction of 
concrete ships during World War II, was 
closed about two years ago after having 
been ruled surplus property. The facili- 
ties represent a government investment of 
about $500,000. Despite the interval of 
idleness, the machinery is said to be in 
good condition and the plant is ready for 
operation. 





Maintain Safety Rules for 
Bigger Profits—Natl. Council 


An eye-catching cartoon of a victori- 
ous boxing champ flashing a moronic 
grin is the lead of the National Safety 
Council’s appeal to American industry 
in its current membership drive. From 


the warning to the winner that it is “a 


poor time to relax,” with the vanquished 
adversary threatening a comeback, the 
bulletin develops the appropriate re- 
minder that “A Good Safety Record in 
1940 Doesn’t Protect You Today.” Po- 
tential members are urged to act upon 
the demonstrated fact that industrial 


safety results in increased profits and 


‘better worker relations. 


Accompanying the bulletin are a “serv- 
ice guide” and a blank containing in- 
formation which describes the various 
services offered by the Council. 





Annual Needs for Carolina 
Roads Put at $80,000,000 


An outlay of $80,000,000 annually for 
the next 10 years will be necessary to 
bring the highways of North and South 
Carolina “up to standard,” it was esti- 
mated by members of the Carolina Road 
Builders Association at their recent an- 
nual meeting in Columbia, S. C. 

The former officers of the association 
were re-elected. E. H. Hines of Green- 
wood, S. C., is president of the organiza- 
tion. 





American Rock Wool Corp. 
To Increase Production 


According to officials of the American 
Rock Wool Corporation of Wabash, Ind., 
the capacity of the firm’s plant in that 
city will be increased by 20 percent 
through the addition of 5,000 square feet 
of space. 

Already installed are a new cupola 
and mechanical handling equipment for 
the rock wall. Trial runs have been 
made on each of the new units. It 
was also announced that the personnel 
of the plant would be increased by 10 
percent. 





1946 American Gypsum Supply 
Is Industry's All-Time High 


According to reports from the U. S. 
Bureau of Mines, the mine output of 
crude gypsum in 1946 was 5,614,568 
short tons, a figure reminiscent of 1925, 
when 5,679,300 tons were mined. How- 
ever, even 1925 was surpassed in the 
total quantity of gypsum handled in the 
United States in 1946. Booming imports 
of Canadian gypsum set a record of 1,- 
457,140 tons, making the apparent sup- 
ply (production plus imports) 7,071,708 
tons, a figure unsurpassed in gypsum 
history. : 

Building materials showed the largest 
increases, but non-building uses were also 
higher than in 1945. Notable were the 
gains in basecoat plasters, lath and wall- 
board. 


$1,000,000 Expansion Plan 
Mapped for New Orleans 
Plant of Lone Star 


To meet the present extraordinary de. 
mand for cement, the Lone Star Cement 
Corporation has completed plans for en. 
larging the productive capacity of its 
New Orleans plant. The additional fa. 
cilities consist of a 385-foot kiln, with 
a capacity of 2000 barrels a day, to- 
gether with the installation of a large 
combination mill for raw grinding and 
a new finish grinding unit, to bring the 
total capacity of the plant up to 6000 
barrels daily. 

This program involves an expenditure 
in excess of $1,000,000, and contracts 
are being placed for the delivery and in- 
stallation of the necessary equipment. 
Work will be pushed with the utmost 
speed. 





Former CPA Functions Are 
Given to Housing Office 


Certain functions of the Civilian Pro- 
duction Administration were transferred 
on April 1 to the Office of the Housing 
Expediter. Housing-Expediter Frank R. 
Creedon pointed out that while the 
functions being taken over from the CPA 
have bearing on the entire housing pro- 
gram, they apply directly to three major 
points of that program: 

1. The construction limitation order 
(VHP-1) which presently restricts non- 
housing construction to an average of 
$50,000,000 a week and which also gov- 
erns housing construction. 

2. The allocation of a few basic raw 
materials, such as pig iron, to producers 
of building materials in critically short 
supply. 

3. Special assistance to building ma- 
terials producers in securing necessary 
equipment and machinery, through 
PR-28. 

Mr. Creedon re-emphasized that all 
housing and non-housing controls taken 
over by him from the Civilian Produc- 
tion Administration are being continued. 

He made this statement because of re- 
ports from several sections of the coun- 
try indicating misunderstanding of the 
situation and a belief on the part of 
some that present restrictions on non-res- 
idential construction are being dropped. 


© "Caterpillar D8800 and D1I3000 diesel engines supply the power 

for a Pioneer crushing plant (left) and a homemade drier (below) 

owned by the Standard Gravel & Surfacing Company, Ltd., of Cal- 

gary, Alta., Canada. Operating at e site near Dewinton, Alta., the 
firm is applying material for 40 miles of highway. 
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British Cement Executive 
Urges Greater Effort and 
Increased Production 


The necessity for increased output, 
through harder effort, in the cement 
industry in Britain has been stressed by 
Halford W. L. Reddish, chairman and 
managing director of the Rugby Port- 
land Cement Company, Ltd., speaking 
at the annual general meeting of the 
company. 

Discussing British cement policy, Mr. 
Reddish stated: “Deliveries of cement by 
the whole industry in the home market 
showed an increase in 1946 of 62 percent 
over 1945, but were still some two mil- 
lion tons below the total for 1939. In 
anticipation of further recovery during 
1947, the Cement Makers’ Federation an- 
nounced in November, last, a reduction 
of 2s. per ton in the price of cement, 
notwithstanding a continued rise in many 
of the direct costs of production. It will 
be appreciated that,‘as the cost of cement 
is such an insignificant part of the total 
cost of any building, this reduction can 
have little practical effect on building 
costs generally, particularly in the case 
of house building, where tne amount of 
cement required is very small. But it 
was a good will gesture on the part of 
the cement industry, and an earnest of 
its determination to revert as quickly 
as possible to its prewar policy, once the 
shackles of control are lifted. 

“Profit margins in this industry are 
small, and the future course of selling 
prices must necessarily depend on the 
one hand on the extent to which direct 
costs are stabilized, and on the other on 
the rapidity with which demand and 
production can reach pre-war levels. 
Further it must not be forgotten that 
the cost of new plant will be substan- 
tially in excess of double the cost of 
similar plant before the war. 

“A committee was appointed by the 
Minister of Works in December, 1945, to 
review the price structure of the cement 
industry. This committee has made a 
detailed factual examination and_ has 
now reported to the Minister. I under- 
stand that its report is likely to be pub- 
lished in the next few weeks. The ce- 
ment industry welcomed wholeheartedly 
the appointment of the committee. and 
is anxious as anyone that its report 
should be published. I, for one, am 
proud of the industry’s record since it 
seriously took in hand the work of or- 
ganizing itself in 1934. It did a good 
job before the war and a good job dur- 
ing the war. All it asks now is to be 
left alone to carry on its work in the 
post-war periold, unhampered by ill- 
informed criticism. To those of us who 
believe in freedom it is a matter of sat- 
isfaction that the cement industrv is to 
be. withdrawn from the scope of the Es- 
sential Works Order, on 30th April, 1947. 

“Owing partly to the necessity for 
economizing in the consumption of coal 
and partly to a probable shortage of 
packages: later in the year, the Gov- 
ernment instructed the industry. to re- 
strict exports during the first three 
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months of the year. I am glad to say 
that some relaxation has been ‘found 
possible and I am hopeful that our ex- 
port trade will continue to make a use- 
ful contribution to our profits. The 
question of packages is now well on the 
way toward solution, though I fear that 
it will mean an additional cost to the 
consumer a little later on until an ade- 
quate supply of paper sacks is again 
forthcoming.” 





Safe Driving Wins Awards 
For 19 Permanente Drivers 


Nineteen drivers of Permanente Ce- 
ment Company recently received awards 
and identification cards at a dinner in 
San Jose, Calif., for driving more than 





@ Tony Ferraro receiving his award. 


1,512,000 miles in 1946 without a pre- 
ventable accident. Sergeant Paul Perus- 
sina of California State Highway Patrol 
presented the safe driving awards. Tony 
Ferraro (see illustration) has driven 
approximately 400,000 miles in the past 
five years without an accident. 





The Roach Sand & Gravel Company 
at St. Francis, Kan., was recently sold 
by Tom Roach to Kenneth Nighswonger. 
Mr. Roach was forced to relinquish the 
operation of the business because of ill 
health. 


Lone Star Improvements 
Reported in U. S. and 
Latin American Countries 


Several major projects recently com- 
pleted by the Lone Star Cement Cor- 
poration in its current expansion pro- 
gram have been reported as follows: 
New packhouses and equipment at Green- 
castle, Birmingham and Dallas; addi- 
tional silos at Birmingham and Dallas; 
new coolers at Norfolk; an ocean-going 
tug—the Charles L. Hogan—for the 
New Orleans marine department; a new 
reinforced concrete office building at 
Bethlehem; a new storeroom and ma- 
chine shop at Marie], Cuba, to replace 
the buildings destroyed there by fire in 
1944, 

As for Latin-American Lone Star oper- 
ations, the demand for cement in Cuba 
continued to exceed the available supply 
in spite of the recently-completed fourth 
kiln. A fifth kiln will be installed in 
Cuba this year if materials can be ob- 
tained. 

In Brazil, Argentina and Uruguay the 
demand also continued high. An addi- 
tional kiln is to be installed at the 
Brazilian plant (Guaxindiba); but be- 
cause of slow deliveries of parts no re- 
lief can be anticipated this year. 





Historic Quarry Reopened 
After 33-Year Interlude 

After lying idle for 33 years the quarry 
at the site of the old Harris Lime 
Company, Lincoln, R. I., is again be- 
ing worked. Emphasis is now placed 
upon the production of agricultural lime- 
stone, rather than building lime, for 
which the area was once a plentiful 
source. Already many tons of limestone 
have been blasted from the ledge of the 


quarry. 





@ At Washington, Ill., a "Caterpillar" diesel DI13000 engine on a Gruendler conical roll 
portable gravel plant produces 700 cubic yards of gravel in 8 hours, using approximately 


26 gallons of fuel. A "Caterpillar" diesel D4 tractor with a Traxcavator supplies all the 
gravel to the plant. For ntpelng operations a "Caterpillar" diesel RD6 tractor is used, 
y 


moving approximate 


600 cubic yards of overburden every eight hours. 
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Nonmetals Freight Loads 
Expected to Increase 
In April-June Period 


Freight car loadings of cement in the 
second quarter of the current year are 
expected to be 9.6 percent above those 
in the corresponding period of 1946, ac- 
cording to estimates compiled by the 
13 regional Shippers Advisory Boards and 
made public by the Association of Amer- 
ican Railroads. 

On the basis of those estimates, freight 
car loadings of cement will total 194,456 
in the second quarter of 1947, as com- 
pared with 177,370 actual car loadings 
in the corresponding quarter of last year. 

Car loadings of gravel, sand and stone 
will increase 11.8 during the same pe- 
riod, from 475,409 to 531,329, accord- 
ing to the estimates. An increase of 
19.9 percent was forecast for carload- 
ings of brick and clay products, which 
are expected to jump from 59,023 in 
the second quarter last year to 70,796 
this year. 

The estimates predict an increase of 
10.4 percent in car loadings of lime and 
plaster, with the total reaching 40,182 
during the second quarter of the current 
year, as compared with 36,413 in the 
same period a, year ago. 





Muncie Stone & Lime Company 
Acquired by Albany Concern 


The M. D. & R. Stone Co., Inc., of 
Albany, Ind., has announced the ac- 
quisition of the Muncie Stone and Lime 
Co., of Muncie, Ind. The officers of 
M. D. & R. Stone Co., Inc., are A. F. 
Dunkin, president, Albany, Ind.; Bert 
J. Runyon, vice-president; Ridgeville, 
Ind.; J. J. Murname, secretary, Dun- 
kirk, Ind.; and D. J. Murnane, treasurer, 
Dunkirk, Ind. They will hold the same 
offices ‘in both companies. 

All sizes of crushed stone and agri- 
cultural limestone will be produced at 
both plants, with A. F. Dunkin in charge 
of sales and equipment. 





Kansas Firm Moves Plant 
From Ft. Riley to Winfield 


W. O. Homer and J. W. Storms Jr. 
have purchased the big rock crushing 
plant which was operated at Fort Riley 
during World War II. The firm plans 
to move the plant to a site near Win- 
field, Kan., and to produce agricultural 
lime in addition to crushed rock. 

L. E. Jaecke, who recently joined the 
firm, is superintendent. He directed the 
dismantling of the facilities at Fort 
Riley and the erection of the plant at 
Winfield, which is expected to be in 
operation in the immediate future. The 
anticipated capacity of the new plant 
is about 60 tons per hour. 





Ideal Cement Sions Lease 
For Mobile Shipping Rights 


By the terms of a transaction recently 
closed by the Ideal Cement Company 
of Denver, Colo., with the Alabama State 
Docks Commission, the state will receive 
a guaranteed sum of $20,000 annually 
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_ for the use of dock facilities at Mobile. 


The lease states that Ideal will pay 
the commission 10 cents a net ton on all 
raw materials shipped to the plant by 
water. 





Dust-Collecting Industry 


Loses a Leader—Mike Eiben 


We regret that it was impossible last 
month to secure a photograph and 
enough information for an appropriate 
announcement of the passing of M. A. 


M. A. Eiben 


(Mike) Eiben, president of the Northern 
Blower Company of Cleveland, O. 

Mr. Ejiben started his business career 
at the age of 16 years, when he began to 
work as a tinner, installing dust collect- 
ing systems, chiefly in the wood-working 
industry. In 1911 he purchased some 
ground and built the plant which is now 
the Northern Blower Company at its 
present location. (The company was in- 
corporated under the statutes of Ohio in 
1941 under its present name.) 

About this time Mr. Eiben began 
traveling throughout the United States 
to gather information on dust-collecting 
installations in the crushed stone and 
cement industries. Later he also in- 
spected installations in Mexico, Cuba, 
Canada and Alaska. : 

On the evening of March 7 he died 
suddenly as the result of a heart attack 
while visiting one of his mines near 
Academy, Calif. 





DeSousa Slag Plant Equipped 
For Increased Production 

Plans are under way for the resump- 
tion of the DeSousa slag plant at Rei- 
glesville, Pa., which during World War 
II was under lease to the Johns-Man- 
ville Corporation. John DeSousa, owner, 
plans to install comvletely new equip- 
ment in order to handle a larger capacity. 

Operations are expected to begin this 
spring. By-products of the plant will be 
sold as pea gravel and ballast. William E. 
Robinson, consultant designer, prepared 
the plans for the new installations. 


Chain Eliminates Twist 
And Kinkage in Drop 
Hammer Rope Cable 


Operators who use “skull-crackers” or 
“nigger-heads” to break paving, rock, 
scrap, slag or other material know the 
common trouble with the hoist rope is 
not so much the shock and torque attend- 
ant to lifting and dropping the hammer 
as the tendency of the wire rope to twist 
and kink when suddenly released of all 
tension as the hammer hits the material. 
Invariably the momentum of the hoist 
line makes it continue its travel six or 
eight feet after the impact of the skull- 
cracker, and this slack permits it to twist 
or even kink. Much of this difficulty can 
be overcome by the use of preformed 
wire rope because the preforming process 
frees the component wires from locked-up 
torsional stresses, thereby greatly reduc- 
ing the tendency of non-performed wire 
rope to twist, rotate or kink. The accom- 
panying illustration shows how one op- 


@ Chain replacing rope terminal. 


erator eliminated wire rope twist com- 
pletely by using ordinary welded chain 
as the rope terminal. The chain takes 
the sudden slack without twisting and 
so holds the line steady, free of all tend- 
ency to twist or kink. 


Liberty Ships to Carry 
Phosphate to Orient 


Over a half million tons of rock phos- 
phate bound for ports in Japan and 
Korea will be shipped through the Port 
of Olympia, Wash., during the first six 
months of 1947. The gravel-like phos- 
phate, which comes from strip mining 
operations in Idaho and Montana, will 
be converted to fertilizer in the Orient as 
apart of the program to increase food 
production there. It will be hauled to 
the port in some 12,000 railroad cars. 

It is estimated that about 70 Liberty 
ship crossings will be required to move 
the rock from the West Coast to the 
Orient. 
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Bulk Cement Transfer Plant 


Erected at Azusa, California 


TO keep pace with the 
growing demand for truck- 
delivered bulk cement, par- 
ticularly among concrete- 
products and ready-mixed 
concrete operators, the Southwest- 
ern Portland Cement Co. of Los 
Angeles recently placed a new trans- 
fer plant in service at Azusa, Calif. 
This is the second plant of this type 
to be erected by Southwestern, the 
first, located at Hynes, Calif., having 
been in service for many months. 

The new Azusa plant includes two 
steel silos, each of 450 bbl. capacity. 
Located on the Reliance Spur of the 
Santa Fe railroad, the cement is re- 
ceived, either in covered hoppef or 
box cars, from the company’s plant 
at Victorville, Calif. The hopper 
cars discharge directly into the track 
hoppers which feed the silos via 
screw conveyors and bucket eleva- 
tors. Box cars are unloaded into the 
hoppers with portable “cement 
hogs”, 

At the top of the towers, single- 
deck vibrating screens sift the ce- 
ment and remove any trash before 
the cement enters the truck-loading 
silos. Bindicators actuate signal 
horns to warn the operator that the 
silos are nearly full. 

he company operates a fleet of 
seven bulk-cement trucks and truck- 
trailer units with capacities of 100 


anothort 
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@ The new transfer plant of the Southwestern 
Portland Cement Company at Azusa, Calif. 
Covered hopper cars on the track bring 
cement from the Victorville plant. Note the 
delivery truck-trailer being loaded. 


and 120 tons, respectively. These are 
spout-loaded directly from the silos 
and may be filled at either the Azusa 
or Hynes plants. 

Robert E. Snow is in charge of the 
new Azusa plant which went into 
operation about the first of the year. 
In 1946, before the storage silos 
were erected at Azusa, trucks were 
temporarily loaded with cement 
hogs direct from cars spotted on the 
spur track. 

The Azusa plant was built and 
erected by The Conveyor Co. of Los 
Angeles. 





Bureau of Mines Releases 
Report on Diamond Drilling 


Diamond-drilling techniques employed 
in the preparation of blast holes at a 
large eastern magnetite development are 
described in a publication released by the 
U. S. Bureau of Mines. 

Written by McHenrv Mosier, Chief of 
the College Park (Md.) Division of the 
bureau’s mining branch, the publication 
is the first of a series designed to describe 
current practices in diamond drilling for 
production purposes throughout the 
United States, and to discuss the relative 
merits of this method as compared with 
percussion drilling. 


Principal advantages of diamond drill- 
ing blast holes at the mine in question, 
the publication states, include safer work- 
ing conditions in open stopes, recovery of 
additional ore, a reduction in the amount 
of stope development, a continuous max- 
imum production from stopes, and virtu- 
al elimination of dust from drilling. On 
the other hand, the disadvantages are the 
need for greater capital investment and 
the employment of highly skilled person- 
nel to load and detonate the charge in 
long holes. A free copy of Information 
Circular 7393, Diamond Drilling Blast 
Holes, Easter Magnetic Mine A, may be 
obtained by applying to the Bureau of 
Mines, Department of the Interior, 
Washington 25, D. C. 





Safety, Good Will Fostered 
By Installation of Elevator 


Worker - management relations have 
been immeasurably improved in the 
Willow Grove Mine No. 10 of the Hanna 
Coal Company, St. Clairsville, O. With 
the installation of a new high-speed Otis 
elevator, the company completed the 
first step toward the general moderniza- 
tion of employee facilities. The 3,500- 
pound elevator provides an additional 
escape point from which the miners 
can get out of the 172-foot shaft in 22 
seconds. 

In the new portal building atop the 
elevator shaft are a 25-shower washroom 
and dressing room, modern toilet facili- 
ties, a lounging room, and a restaurant 
which serves hot meals for all three shifts. 
Ultra-violet lamps have been installed 
to minimize the dangers of spreading air- 
borne germs of colds and other illnesses. 





Kaiser Emplovees Insured 
In Company-Shared Pian 


Life insurance valued at more than 
$25,000,000 has been made available to 
about 11,000 employees of the Henry J. 
Kaiser Company and associated con- 
cerns. The firms will pay premiums for 
employees having at least five-year serv- 
ice records and a substantial part of the 
expenses on policies for those more re- 
cently employed. 


- 





Dewev Plant at Davenport 
Wins Safety Council Award 


Because of a record of operating more 
than 1,500,000 man-hours without a dis- 
abling injury, the Dewey Cement Com- 
pany’s plant at Davenport, Ia., has been 
awarded the National Safety Council’s 
Distinguished Service to Safety award. 
The award has gone to only seven ce- 
ment plants up to the present time. 





The Leander Limestone Corporation 
at Leander, Tex., third new quarry oper- 
ation to be launched recently in this 
area, is currently shipping its product 
from the plant. Officers include the fol- 
lowing: R. K. Allen, president; Lois F. 
Giddens, vice-president; J. W. Hanson, 
secretary-treasurer. . 
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WASHINGTON NEWS LETTER 








IN the last few months the 

President and his advisors 

have made repeated state- 

ments to the effect that 

prices are too high and 
must be reduced if an economic re- 
cession is to be averted. So far these 
appeals seem to have had very little 
effect. Instead of coming down, the 
cost of living, paced by sharp jumps 
in food prices, is still on the way up. 
And with real government authority 
in the form of price control no 
longer on the scene, it is becoming 
clear that no matter how eloquent a 
case is made by the administration 
on moral grounds, prices will stay 
high, and possibly even increase, so 
long as inflationary forces continue 
to dominate the economy. 

To set the problem in proper per- 
spective, it is important to remem- 
ber that the-sharpest price increases, 
both before and after the lifting of 
controls, have taken place in agri- 
cultural commodities. At the present 
time these commodities are priced, 
on the average, almost three times 
as high as before the war. Since the 
middle of last year, when the price 
control program started to totter, 
farm product prices have shot up 
more than a third. The prices of 
industrial goods of all kinds have 
increased sharply, too, although on 
the whole the gain has been much 
less than for farm commodities. 

The point here is that regardless 
of the effectiveness or ineffective- 
nesses of pleas to business leaders to 
cut prices, the biggest item in the 
family budget—food—will remain 
substantially unaffected, for farmers 
can hardly be expected to sell their 
crops for less than the market will 
bring. In addition to a huge domestic 
demand, farm prices find supple- 
mentary support from the high level 
of foreign demand. Agriculture 
abroad is still not fully recovered 
from the effects of the war, and 
present indications are that this 
year’s harvest in many countries will 
be below even the relatively low level 
of output expected. It is very doubt- 
ful that the fact that the last few 
years have been comparatively fat 
ones will carry any more weight with 
farmers than with industrialists. The 
memory of the lean years that went 
before are still too vivid, and there 
is still plenty of fear that lean years 
may be ahead. 
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Of course, neither agricultural nor 
industrial prices can go up indefinite- 
ly. In the last analysis, it is the 
consumer who foots the bill and 
there is only so much stretch to his 
income. In fact, the deterioration 
of national purchase power caused 
by the rise in prices has been the 
main theme of those experts pre- 
dicting a recession of business activity 
in the not distant future. Accord- 
ing to this line of thinking, when 
prices become so high that con- 
sumers’ incomes are insufficient to 
take all the goods off the market, 
prices of agricultural commodities 
will be the first to decline because 
they are the furthest out of line. 
This lack of balance does not give 
any clue as to just when the break 
in prices will occur, nor how rough 
or precipitate the tumble will be 
when it does come. What is more 
important—even granting what is 
by no means certain, that farm prices 
will turn sharply downward in the 
next few months—the big question 
still unanswered is what pattern of 
events will follow. Specifically, must 
a drop in prices be accompanied by 
a drop in production and employ- 
ment as well, or might it simply 
mean a continuation of present pros- 
perity at a somewhat lower general 
price level? 

This is obviously the key question 
in evaluating the seriousness of the 
economic outlook. In answering it, 
many Washington economists tend 
to be influenced to a large extent, 
as is their wont, by the record of the 
past. They point out that never 
before has a major downward ad- 
justment of prices been accomplished 
without a substantial decline in the 
physical volume of output in the 
economy as a whole. Therefore, 
this school of thought insists, to 
speak of a price readjustment with- 
out a concomitant fall of produc- 
tion and employment is to flout all 
history. 

The experience most frequently 
cited in this connection is the 1920- 
1921 collapse, when prices at whole- 
sale fell almost 50 percent in a year, 
industrial production dropped by 
almost one-fourth, and the unem- 
ployment rolls expanded by four 
million. However, without going 
into a detailed analysis of the similar- 
ities and dissimilarities between the 


two booms, it is clear from govern. 
ment reports that at least one major 


. unstabilizing element which acceler- 


ated the World War I decline— 
speculative inventory accumulation 
by business—is hardly present at all 
today. 

There has been much talk recent} 
of the danger that residential builders 
are pricing themselves out of the 
market. It is true that building costs 
are approaching a point not far from 
double the prewar level, and that 
a decline in the construction segment 
of the economy would probably have 
definite deflationary repercussions, 
But judging from official figures, the 
backlog of demand for all types of 
construction is still so great that 
these fears are unwarranted, at least 
for the rest of this year. At present, 
for example, only about a million 
new housing units are scheduled for 
completion in 1947. This compares 
with a backlog of needs of some 
eight, ten or twelve million units, 
as estimated by various government 
agencies. The number of families 
requiring and seeking housing has 
received a tremendous impetus in 
the last few years as a result of the 
huge increase in marriages and 
births. Even if the majority of these 
families are unable to buy or rent 
new housing at present. prices, there 
seems to be more than enough de- 
mand, backed up by willingness and 
ability to pay, to absorb at least the 
entire million units. In fact, the 
real danger is not so much a dearth 
of takers as that materials and labor 
will be insufficient to produce the 
entire million. Competition for these 
resources is keen from commercial 
and industrial construction, for 
which there is still a large backlog 
of deferred demand. 

Demand for housing and for goods 
and services in general has been 
considerably strengthened by the 
current round of wage increases. 
The result may well be to keep the 
inflationary fires burning, though 
not for the reasons usually suggested. 
These increases may not be passed 
on to the consumer directly; but 
higher wage incomes, by augmenting 
public buying power, should serve 
as a powerful prop to total demand 
and should help check any general 
downward price trend which de- 
velops. 
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Active in Promoting 
Industrial Cooperation 
As N.L.A. President 


IME is an important industry 
L in the United States, and one 
of the most important and in- 
teresting men in the lime industry is 
Charles Warner, one of the pioneers 
who helped make lime the $50,000,- 
000 business it is today. 

Charles Warner is president of 
the Warner Company, Philadelphia, 
one of the largest lime producers in 
the United States. The fact that 
this organization is also important 
in the sand and gravel, ready-mixed 
concrete and crushed stone fields is 
indicative of Mr. Warner’s organiza- 
tional talents and foresight. 

During the past five years the 
lime industry has been taxed to its 
fullest capacity to supply wartime 
demands, but the Warner Company, 
ably guided by Charles Warner, man- 
aged to meet these demands and 
supply the many industries that used 
lime in their war production work. 
Probably it is worth while to name 
some of these industries—such as 
iron and steel, magnesium, leather, 
paper, carbide, glue, gelatin, refrac- 
tories, synthetic rubber, glass, oil, 
sugar, salt, photographic supplies, 
fire extinguishers, coal mining, in- 
secticides, paint, public utilities, 
water treatment plants, and sewage 
disposal plants. It is also to be re- 
membered that the Warner Com- 
pany is one of the few companies 
that produce both high-calcium and 
high-magnesium lime. 

The company’s interest in the 
lime industry dates back to 1900, 
when the then Charles Warner Com- 
pany purchased a half interest in the 
Cedar Hollow Lime Company. 

The first hydrated lime plant east 
of Ohio was built at Cedar Hollow 
in 1901. In rapid succession during 
the next ten years, other plants were 
purchased, including full ownership 
of Cedar Hollow, Whiteland, Mc- 
Coy and Keystone. During this pe- 


riod, Charles Warner, aided by Irv- . 


ing Warner, now with the Warner 
Company as vice-president in charge 
of engineering and purchasing, made 
many major contributions to the de- 
velopment of the industry, in the 
way of increased productive capacity 
and efficiency. By 1915, when con- 
struction of the modern Warner 
plant at Cedar Hollow was started, 
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MEN OF THE INDUSTRY - CHARLES WARNER 
HEADS BIG LIME PRODUCING FIRM 


the Warner Company was the larg- 
est producer of dolomitic lime east 
of Ohio. 

In 1921, a contract, including cer- 
tain optional purchase rights, was 
negotiated to undertake the man- 
agement of the high-calcium lime 





Charles Warner 


plants of the American Lime and 
Stone Company, with main offices 
and plant located at Bellefonte, Pa. 
Here, under Warner management, 
was pioneered the underground 
mining of limestone, and the pro- 
duction and marketing of rotary- 
kiln lime, which has since become 
so important in the lime industry. 

By purchase, Warner gradually ac- 
quired the outstanding stock of the 
American company, and in 1936 
this company was a fully-owned sub- 
sidiary. It was dissolved to become 
the Bellefonte Division of the 
Warner Company in 1944. Other 
plants were acquired through the 
years, and while the plants them- 
selves were shut down as uneconom- 
ical to operate, their quarries now 
provide the Cedar Hollow and Mc- 
Coy plants with an almost inex- 
haustible supply of high - quality 
dolomitic limestone. 

It is interesting to note that as far 
back as 1918 a patent was awarded 
to Charles and Irving Warner, cov- 
ering the hydration of dolomitic lime 
under pressure. While apparently 
of no economic value at the time, 
it is this same process that is now 


used to produce the modern ma- 
sonry hydrated limes. 

Charles Warner did not content 
himself with production problems 
alone; from the beginning he- was 
acutely conscious of the necessity 
for, and the value of, industrial co- 
operation. Not only was he one of 
the organizers of the first National 
Lime Association in 1902, but he 
served actively as president and a 
member of the board of directors 
for a great many years. Only a 
year ago Mr. Warner was named 
by the Construction Industry Ad- 
visory Council as a member of the 
liaison committee appointed to work 
with the government in stimulating 
post-war construction. 

In 1910 the Charles Warner Com- 
pany sponsored the Hydrated Lime 
Bureau, an organization of producers 
designed to promote the use of hy- 
drated lime in construction and 
agriculture. Largely through this 
bureau and its successors, hydrated 
lime assumed a major position in 
the masonry mortar field. A suc- 
cessor organization, the Quality 
Lime Institute, has been functioning 
since 1925 without interruption. 

Mr. Warner says that his most 
delightful reminiscences have to do 
with his pleasant associations with 
the men in the early lime industry, 
and the part they all played in those 
days in building up the National 
Lime Association. In addition to his 
duties as president of the Warner 
Company, Mr. Warner is also a 
director of the Atlas Powder Com- 
pany of Wilmington, of the North 
American Cement Co., of the. Fed- 
eral Home Loan Bank of Pittsburgh, 
and of the Philadelphia Chamber of 
Commerce and Board of Trade. 
Mr. Warner states that his present 
hobbies are his work, his grandchil- 
dren and great grandchildren. 





Bright Future Predicted for 
Sweden's Synthetic Gypsum 


The scarcity of gypsum in Sweden 
during World War II was partly alle- 
viated by the synthetic production of 
gypsum from lime and sulphuric acid. 
High calcium lime is abundant in Swe- 
den, and the acid was obtained as a 
waste product from the manufacture of 
T.N.T. The synthetic gypsum is of 
high purity and is used for surgical, 
industrial and chemical purposes. This 
process is expected to have post-war in- 
dustrial possibilities. 
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SMOOT BATCHES GRAVEL AND CEMENT TO 
R.M.C. PRODUCERS’ TRUCKS 


WASHINGTON 


IN Washington, D. C., the 
never-never land beyond the 
mirror, even normal busi- 
ness and industrial pursuits 
not directly associated with 
the frenized acrobatics on Capitol 
Hill are likely to differ strikingly 


from similar activities in other cities. 
Whether or not such differences are 
uniquely due to the environment, 
the net effect in some instances can 
be most beneficial, as in the case of 
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a unique arrangement which has 
prevailed for many years in the 
local ready-mixed concrete industry. 

When ready-mixed concrete first 
made its appearance in the Capitol 
many years ago, the Smoot Sand & 
Gravel Corporation, largest producer 
of aggregates in the District, ap- 
praised its possibilities carefully and 
found them good. Recognizing the 
new industry’s potentialities as a fu- 
ture consumer of large quantities of 
sand and gravel, the company estab- 
lished batching plant facilities on its 
own properties and engaged to sell 
batched materials at the same price 
that applied to materials in bulk. 
At the same time there was adopted 
a strict policy of remaining com- 
pletely out of direct activity in the 
ready-mixed-concrete business in or- 
der to avoid competing with the 
company’s own customers. 

The idea caught on quickly. 


@ Top: Entrance end of the five-aisle batch- 
ing bins at the Smoot Sand & Gravel Com- 
pany's plant, Washington, D. C. There are 
25 bins, each holding 500 cubic yards of 


materials. 


@ Left: A 4-cu.-yd. truck mixer loading under 
the batching bins. 


@ Below: A general view of the K Street 

plant. The bins in the foreground are for 

bulk loading only. The three 3,000-bbl. ce- 

ment bins are fed by the bucket elevator 
and an enclosed belt conveyor. 
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Ready-mixed producers were glad to 
be relieved of the large capital out. 
lay required to establish their own 
batching plants, and were only too 
happy to pass the related operating 
and maintenance problems on to the 
aggregates producer. Since its in. 
ception the plan has been operated 
and developed to render the mazxi. 
mum service to customers, and the 
Smoot company has adhered strictly 
to its original intention not to oper. 
ate ready-mixed-concrete trucks of 
its own. 

When technological developments 
in the industry had clearly indicated 
the superiority of weigh batching 
over volume batching, the company 
in 1927 set up an experimental 
weigh-batching plant to demonstrate 
to its customers the advantages of 
the new methods. For a while some 
central mixing was done in com- 
pliance with demand, but in general 
the operations have been on a dry- 
batch basis, with the materials being 
weighed into the customers’ transit- 
mix trucks. 

Charges are made solely on the 
basis of the amounts of materials ac- 
tually discharged into the trucks, and 
the company assumes no control 
over, or responsibility for, the de- 
sign of mixes. Truck drivers present 
at the batching plant written orders 
calling for definite weights of speci- 
fied materials, and the Smoot con- 
pany’s sole responsibility is to see to 
it that the orders are properly filled. 

In all, three batching plants are 
operated in Washington proper on 
the Potomac River. At the K Street 
plant, largest of the three, there are 
twenty-five 16-by-16-ft. reinforced 


Pit and Quarty 





concrete bins, each holding 500 cubic 
yards of aggregate. The bins straddle 
five parallel aisles or roadways, mak- 
ing it possible, when necessary, to 
load several trucks simultaneously. 
When the pressure is on, the K 
Street plant has frequently loaded 
trucks at the astonishing rate of one 
a minute, and has maintained this 
ace for as long as necessary. In 
1942, during the peak of war con- 
struction, this huge capacity enabled 
the company to furnish over 2,000,- 
| 000 cubic yards of material to ready- 
mix operators and contractors. 
Blaw-Knox batchers equipped 
with Fairbanks scales are used ex- 
clusively at the K Street plant. The 
batching equipment is suspended be- 
neath the bins in the conventional 
manner, and the operators handle 
the controls from platforms located 
between the truck aisles. Since the 
bins were built it has been necessary 
to raise the batching hoppers several 
times in order to maintain adequate 
headroom for the increasingly large 
trucks used in ready-mix operations. 
To carry the immense loads involved, 
the K Street bins rest on sizable 
caissons which go down 40 feet to 
p bed rock. 
| The extraordinarily large number 
of bins is necessitated by the variety 
and range of the specifications which 
must be met by ready-mixed-con- 
crete producers in the District of 
Columbia. On concrete alone about 
30 different specifications are en- 
countered, and the K/ Street plant 
was set up to furnish material for 
any of them on short notice. Cur- 
rently about nine sizes of material 
are kept on hand, and the company 
is prepared to furnish virtually any 
blend that the customer could pos- 
sibly require. Some 30 different 
commercial grades of material are 
marketed in addition to the wide 
range of concrete specifications 
which are met. 
| The company furnishes accommo- 
| dations at the plant for constant in- 
spection service when it is required 
| under Federal and District of Co- 
lumbia specifications. In such cases 
the government provides its own in- 
spectors and testing equipment to 
determine the gradation and the 
water content of all materials fur- 


* Top: The belt conveyors elevate the ma- 
terials to the top gin battery of batching 
ins. 
® Center: The exit end of the batching line. 
‘he transit-mix truck in the foreground has 
lust pulled out from under the cement bins. 
The timber bins on the right, built in 1929, 
are now obsolete, except for reserve capac- 


ity for bulk sales. 


® Right: Another view of the bucket eleva- 

tor and the enclosed belt conveyor which 

feed cement from the under-track hopper to 
the bins. 
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eLeft: The batchers are suspended under the 
bins in the conventional manner. Operators 
work on platforms between the parallel truck 
aisles. 
@ Right: A 4-cu.-yd. mixer taking on cement 
and water. 


nished. The Smoot company runs 
its own preliminary tests on the six 
dredges which it operates. Steam- 
heated materials and hot water are 
furnished during the winter months. 

There are three Blaw-Knox ce- 
ment bins at the main plant, each 
divided into four 750-bbl. compart- 
ments. They straddle a 2-lane road- 
way into which the trucks swing 
when they pull out from under the 
aggregate bins. A complete range 
of the various types of cements in 
demand is kept on hand at all times, 
and the large total storage capacity 
(9,000 barrels) enables the company 
to supply all reasonable demands. 
Cement is discharged at the center 
bin by means of a bucket elevator 
and an enclosed Link-Belt belt con- 
veyor, and distributed from there 
to the two flanking bins. 


@ Scene at the Peerless Lime Company's 
quarry near Ste. Genieve, Mo., showing 
(left) a “Caterpillar” diesel D7 tractor, 
equipped with a Trackson "Traxcavator," 
loading an Athey side-dump trailer. At the 
right, a “Caterpillar” diesel DWI0 tractor 
pulls the trailer from the quarry to the 
crushing plant. 


The batching service is in almost 
constant use by four ready-mixed 
concrete concerns, one operator. who 
rents trucks, and a number of con- 
tractors who operate their own tran- 
sit-mix equipment. For large proj- 
ects at considerable distances from 
Washington, the Smoot company sets 
up on or near the site a complete 
rehandling plant supplied by truck 
shipments in bulk. 

Although the company’s dredges 
are equipped to produce specification 
material if necessary, all gravel is 
rewashed, rescreened and crushed at 
the K Street plant before it is stored 
in the bins. ‘The dredges operate in 
the Potomac River within approxi- 
mately 10 miles of the plant. 

The successful operation of the 
Smoot batching service over a period 
of many years suggests that the plan 
might be applicable in other large 
cities or in industrial areas where 
several ready-mixed-concrete pro- 
ducers are established. Storage bins 
and batching equipment in general 
deteriorate at about the same rate 
whether they are in constant or in- 
termittent use, and they require 
about the same operating personnel 
in either event. 

Apart from considerations of econ- 
omy and efficiency, the availability 
batching facilities such as those 


maintained by the Smoot company 
makes it possible for a_ relatively 
smal] ready-mix operator to bid suc- 
cessfully on tough specification jobs 
which would be clear beyond. the 
capacity of any equipment which he 
would likely to set up in his own 
plant. In addition, it enables the op- 
erator to render the maximum serv- 
ice to his own customers, since’ he 
can furnish on short notice a mix 
involving almost any conceivable 
blend of materials. 

Officers of the Smoot Sand & 
Gravel Company are L. E. Smoot, 
president; A. M. Parker, secretary; 
T. A. Butt, treasurer; Ralph V. 
Driver, purchasing agent and J. 
Alexander Woodward, engineer. 
The company operates six dredges 
on the Potomac River. 


Mineral resources of Wyoming, ex 
clusive of coal and oil deposits, have an 
unmined value of $1,297,750,000, accord- 
ing to 1n estimate of the Wyoming Nat- 
ural Resources Research Institute at Lar- 
amie. They include 10,000,000 tons of 
asbestos with a valuation of $2,500,000 
in the ground, $50,000,000 mined value 
and $200,000,000 retail or manufactured 
value; and 160,000,000 tons of mica, 
with a manufactured valuation of $15; 
000,000. 
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IN the late summer of 1905 
a Methodist church was 
nearing completion on a lot 
hal back of my home in a small 
easter: Carolina town, 
Greenville, North Carolina, that is. 
A pit five feet deep and ten feet in 
diameter dug into the sandy soil had 
been filled to the ground level with 
“cream of lime” in preparation for 
finishing the plastered walls. On this 
memorable day in question I was 
making my usual hurried short-cut 
to the post office, preoccupied with 
the anticipation of a letter from my 
one and only one. To make a long 
story short, I <4n directly into this 
lime pit and settled down rapidly 
until my feet touched bottom, the 
thick cream of lime reaching the 
base of my 3-inch collar. For once 
in my life I was justified in sticking 
my neck out. While floundering 
around in an effort to reach shore I 
thought of mv precious and only 
collegiate outfit—new tan shoes, a 
blue chambray shirt, white flannel 
trousers and a small bow tie. The 
wide-brimmed, fancy-banded straw 
hat, the only visible part of my Beau 
Brummel outfit, lay half filled with 
oozy lime, just beyond my reach. 
I don’t know how I finally managed 
to extricate myself but I have rea- 
son to believe that I did. What my 
family said and did when I appeared 
before them, like the Hamlet’s ghost, 
isa long and embarrassing story, and 
I shall leave further details to your 
imagination. 

You will agree, I am sure, that 
even at an early age your author 
became more closely associated with 
lime than anyone before or since 
that time. Furthermore, he holds 
the world’s record, and this is writ- 
ten unblushingly, in that he got 
completely plastered in less than ten 
seconds, and on church property at 
that. Yes, burned lime products 
work fast. 

This baptism in lime was destined 
to have a far greater significance 
than merely the loss of my only col- 
legiate outfit. Within three weeks 
following my dunking experience I 
received a letter from the late Wil- 
liam Frear notifying me of my ap- 
pointment as assistant chemist at the 
Pennsylvania Station. My association 
with him, a pioneer in lime research, 
and with the late Alva Agee, author 
of several books on agriculture in- 
cluding one on The Right Use of 
Lime in Soil Improvement, soon led 
me into the field: of lime research 
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THE USE OF BURNED LIME PRODUCTS 
IN SOIL IMPROVEMENT 


which I have followed since that 
time. Maybe my Presbyterian friends 
are right in their belief. in predes- 
tination. 





J. W. White 


The purpose of this paper, there- 
fore, is to present some of the more 
outstanding results secured from our 
lime research studies at the Penn- 
sylvania Agricultural Experiment 
Station. Before presenting the nature 
of our lime research program and 
some of the more practical results 
secured, it seems desirable to review 
briefly the development of our agri- 
cultural lime market as a_ back- 
ground. 


Development of the Agricultural 
Lime Market 


In one of his papers on Chemistry 
of Old Boston, Dr. Lyman C. Newell, 
Professor of Chemistry, Boston Uni- 
versity, wrote as follows: “The col- 
onists were familiar with the Eng- 
lish method of manufacturing lime 
by heating limestone, and doubtless 
they prospected for limestone as they 


' did for gold, lead, medical plants, 


etc. Hence there was great rejoicing 
and considerable excitement when 
limestone was discovered in 1697 in 
Newbury, Mass., by Ensign James 
Noyes. The news of the discovery 
spread, and it is said that at first 
thirty teams a day came to Newbury 
to drag away the ‘precious stone.’ 
The few inhabitants were startled by 
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the removal of their riches, and sent 
James Brown, the deputy sheriff, to 
stop the spoilation.” 

According to Dr. Newell, lime was 
manufactured from limestone as 
early as 1661 in Providence, R. I., 
and sent in large quantities to Bos- 
ton. This date, no doubt, (286 years 
ago) marks the beginning of com- 
mercial lime production in America. 

A report from New Amsterdam, 
written in 1685, stated as follows: 
“There is no limestone as yet we 
know of, but we make lime of oyster 
shells which by the sea and bayside 
are plentiful. We may load ship 
with them.” In 1703 the New York 
Assembly passed a law prohibiting 
the distilling of rum and the burn- 
ing of oyster shells into lime within 
the City of New York. (From Ly- 
man Carrier’s book, “The Beginning 
of Agriculture in America.”) 


Discovery of Limestone in 
Pennsylvania 


The absence of limestone along 
the Atlantic coast worked hardships 
on the colonists as it was needed as 
a source of lime both for agriculture 
and commerce. The beds and heaps 
of oyster shells left by the Indians, 
together with a limited supply of 
marl, served as a substitute in part 
for the yet-undiscovered limestone 
deposits which lay in abundance 
west of the early colonial settlement. 

On October 1, 1754, William Lo- 
gan, whose farm was near Philadel- 
phia, recorded having put 50 bushels 
of stone lime (burnt limestone) in 
small heaps to an acre. It is of his- 
torical interest to note that the lime- 
stone from which the burnt lime was 
prepared was quarried near Mt. Joy, 
Lancaster County, in 1754 and rep- 
resents the first limestone quarried 
in Pennsylvania. Thus does this date 
(193 years ago) mark the beginning 
of the use of the inexhaustible sup- 
ply of limestone resources of the 
Keystone state, which from that date 
has led in limestone production. 

In 1810, Richard Peters, then 
president of the Philadelphia Society 
for Promoting Agriculture (founded 
in 1785), gave what may be consid- 
ered the first comprehensive address 
on liming land. He was owner of 
the famous Belmont Farms, now a 
part of Fairmount Park, Philadel- 
phia. “When I began to lime 45 
years ago,” (1765) he stated, “I had 
no practical instructor for it was a 
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® Spreading commercial hydrated lime in preparation for wheat ti 
seeding. A bushel of hydrated lime weighs 21 pounds, as compared su 
with 90 pounds of limestone; hence it is more economical, ns 
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at Illinois State University to ques- 
tion the truth of his teachings. As I 
sat one day and listened to his state- 
ments concerning burnt lime prod- 
ucts I felt that he was wrong but 
had no proof at that time. Even if 
I had I would have been too scared 
to stick my neck out and question 
him. Upon my return to Penn State, 
however, I made a more thorough 
study of these same plots and found 
the source of the trouble. The in- 
crease in organic carbon and nitro- 
gen was due to charcoal present on 
the limestone and not on the burned 
lime plots. This deposit of charcoal 
was derived from a residue left when 
timber was burned and prepared to 
supply charcoal for an old iron fur- 
nace one mile from the plots (1792- 
1848). The charcoal was present 
on only one of the four tiers of plots. 
Comparison of each of the other 
three plots showed no significant dif- 
ference in nitrogen and organic mat- 
ter content of the burned lime and 
limestone treated plot soils. (Soil 
Science, Vol. XVIII, No. 3, Sept., 
1924). Data will be presented later 
to show you the results secured at 
the end of 50 years of continuous 
treatments. Judge for yourself if 
you think burned lime, even 25 tons, 
has had any effect upon the destruc- 
tion of soil organic matter. The 
teaching of Hopkins had a profound 
influence, however, and caused un- 
justly the mid-western discrimina- 
tion against its use, not so in the 
eastern states. 


Pennsylvania Lime Experiments 


As stated earlier, the unfortunate 
period of “Impropaganda” which 
led to confusion and distrust in the 
minds of the farmers was made pos- 
sible by the lack of definite experi- 
mental evidence concerning the 
comparative values of different 
forms of lime and their relative ef- 
fects upon the soil. In full realiza- 
tion of this unfortunate situation, 
the writer began in 1912 a series of 
experiments designed to make pos- 
sible a detailed study touching on 
the many mooted questions pertain- 
ing to the agricultural value of lime. 
From 1912 to 1916 these experi- 
ments were in the nature of labora- 
tory and greenhouse studies as a 
preliminary step toward permanent 


field plot experiments. In 1916 the - 


first of a series of field plot experi- 
ments was begun on DeKalb soil 
followed in 1918 by similar field 
studies on Volusia and Westmore- 


A farm scene in the heart of Lancaster 
County, Pa., where for over two centuries 
burned lime products (from oyster shells, 
then limestone) have paved the way to a 
Permanent agriculture with crop yields of 
over five times the state average. 
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®@ A bumper crop of clover hay in southeastern Pennsylvania. Manure and burned lime prod- 
ucts from the farm kiln have made possible a succession of crop yields unexcelled elsewhere. 


®@ A wheat harvest in southeastern Pennsylvania, the bread basket of the state. Here the 
the farmer from the days of William Penn has known that poverty ends when liming begins. 





land soils. At the same time a de- 
tailed lime requirement survey of 
Pennsylvania soils was begun and 
completed in 1920. The various lime 
experiments involved the following 
studies: (1) Relative value of lime- 
stone of different degrees of fineness 
(laboratory and field studies); (2) 
Comparative values of various forms 
of agricultural lime; (3) Different 
rates and frequency of application 
of liming materials; (4) Effect of 
lime on the microbiological activity 
of acid soils of different pH involv- 
ing nitrification, nitrogen. fixation, 
rate of organic matter decomposi- 
tion, bacterial numbers and availa- 
bility of soil nutrients; (5) the rela- 
tive needs or response of different 
grain and forage crops to lime ap- 
plications; (6) Intensive study of 
the results of the Jordan Soil Fer- 
tility Plot treatments from 1907 to 
1947, and (7) Correlation of chem- 
ical and microbiological soil factors 
with crop yields. 


@ Daisies do sometimes tell. The upper picture 
shows the daisies seeded by Nature to con- 
serve and beautify acid land abandoned by 
man. The lower view is the same field two 
years later, after clover seeding and the ap- 
plication of lime and commercial fertilizers. 


Space will not permit a detailed 


’ discussion of the results secured from 


these experiments and only those 
facts which have a direct applica- 
tion to the more practical phases of 
liming will be presented. 
Preliminary to the discussion of 
the practical applications it seems 
pertinent at this point to make the 
two following statements: (1) The 
results secured showed beyond doubt 
that the value of any form of basic 
lime used in soil treatments is de- 
pendent upon the calcium and mag- 
nesium oxide (CaO and MgO) con- 
tent. If applied. to the soil on the 
basis of equal lime oxides of similar 
fineness: the various forms of basic 
lime compounds have the same crop 
producing value. In the discussions 
that follow, therefore, the term lime 


their source. (2) The results of these 
experiments furnished your author 
with definite information which ep. 
abled him to stop the publication of 
lime pamphlets designed to confuse 
and mislead the farmer. Today ] 
can truthfully state that the lime 
producers and the workers in our 
agricultural experiment stations are 
in accord and are cooperating one 
with the other, in an effort to guide 
the farmers, through the respective 
Agricultural Extension Representa- 
tive, to a fuller understanding of the 
importance of lime in their scheme 
of soil treatments. 


Lime and Soil Organic Matter 


In 1931 at the end of 50 years of 
continuous treatments the plots of 
the Jordan series were sampled in 








detail. Included in the plot samples 





Pounds per Acre of Nitrogen and Organic Matter Found in the 
Soil at the End of 50 Years of Continuous Treatments 





Plot Soil Treatments 1881-1931 





No 
‘Treatment | Limestone Lime 


Burned 6 tons | 6 tons Manure 


Manure Burned Lime 
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ek eer 
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Ibs Ibs. Ibs. 


2,452 2,474 3,388 r 
an 3,652 


59,600 77,400 81,800 














were those which have received 
limestone and burned lime each ro- 
tation since 1881. Total nitrogen 
and organic matter were determined 
on each plot soil. The following 
data are presented as a further 
answer to the claim of Hopkins con- 
cerning the destruction of organic 
matter by burned lime. 

There are no significant differ- 
ences between the nitrogen and or- 
ganic matter content of the un- 
treated soil, the limestone and the 
burned lime treatments. There is, 
however, a significant difference in 
favor of burned lime when used with 
manure. This is the final answer to 
this question and half a century 
ought to be long enough to prove 
the point, especially since a total of 
25 tons per acre of burned lime and 
50 tons of limestone have been used. 
(Four tons of limestone and two 
tons of burned lime per rotation.) 


Nature of Acid Soils 


The properties of acid soils have 
been the subject of careful study 
for many years. As the result of 
these studies many conflicting theo- 
ries have been advanced due to 
the fact that this undesirable soil 
condition is a complex one involving 
many factors which tend to arrest 
the normal functions of the soil. The 
presence of toxic substances, both or- 
ganic and inorganic, the absence 0 
basic lime, decreased availability of 
essential plant food, and, most im- 
portant, the great reduction in the 
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number and activity of the soil 
micro-organisms upon which a fer- 
tile soil is dependent, all play a ma- 
jor role in reducing crop yields. 


Rejuvenating Acid Soils with 
Lime 


It has been shown conclusively 
that when lime is applied in suffi- 
cient quantities to acid soils, these 
sterile or partially sterile soils are 
quickly restored to normal produc- 
tivity if the lime application is fol- 
lowed by the use of commercial fer- 
tilizers or animal manure. 

The following results serve to il- 
lustrate the relative effects of differ- 
ent applications of lime to a very 
acid soil. The rates of liming are 
indicated by the degree of acidity 
corrected. expressed in terms of 
change in soil pH. Remember that 
pH 7.0 indicates a neutral soil reac- 
tion. Above pH 7.0 increase in 
alkalanity and below pH 7.0 relative 
degrees of soil acidity. Results are 
expressed on the basis of soil of pH 
7.3 taken as 100. 





phosphorus is unavailable to most 
farm crops such as barley, corn, 
wheat, and many of the forage 
crops. It is very important, there- 
fore, that on acid soils lime should 
always be applied some time in ad- 
vance of the application of super- 
phosphate, in which case the phos- 
phoric acid will combine with the 
lime oxides. As an example, the plot 
soil of the Jordan series which has 
received manure without lime was 
found to contain 44 pounds per acre 
of available phosphoric acid com- 
pared with 103 pounds present in 
the soil which received lime and ma- 
nure. Also an untreated plot soil 
was found to contain 37 pounds of 
available phosphoric acid compared 
with 64 pounds per acre in the ad- 
joining plot soil which receives lime 
alone. 


Lime and Fertilizer Efficiency 
During the first 40 years of the 
Jordan Soil Fertility Experiment no 
lime was applied except on three 
plots where lime was included in the 


























Soil pH 
7.3 7.1 | 6.0 4.5 3.8 
Number of soil micro-organisms.......... 100 84 77 — 18 
Rate of nitrification...................%. 100 81 72 31 10 
Rate of manure decomposition........... 100 113 98 70 48 
Rate of soil organic matter decomposition. 100 80 78 57 31 








The heaviest application of lime 
which produced a pH 7.3 gave the 
highest results in restoring the very 
acid soil to normal. Our long-time 
feld plot experiments, however, 
have shown conclusively that with 
the one exception of alfalfa, the most 
economic returns from liming were 
secured when smaller applications of 
lime, 1,000 pounds of lime oxides 
per acre, are applied once each rota- 
tion depending in amount upon the 
initial soil reaction. We now know 
that it is not necessary to completely 
correct acidity to plow depth if the 
lime is harrowed or disked into the 
upper 3 to 4 inches of soil to the 
grain seed bed on which clover is’ to 
be seeded. 


Lime and Phosphorus 
Availability 
In acid soils the phosphorus is 
combined with iron and alumina to 
form a compound in which the 


scheme of treatments. Beginning in 
1922 on tier 2 and in 1923 on tier 
4, lime was applied in amounts suf- 
ficient to correct most of the acidity 
present. During the first 40 years 
where certain treatments, such as 
sulphate of ammonia, were used as 
the source of nitrogen, the acidity 
increased in amounts sufficient to 
greatly reduce the yields of the four 
crops of corn, oats, wheat and hay. 
The summary below shows the 
monetary returns received from the 
four crops based on the average of 
two rotations before and after lim- 
ing. 

The above lime data served to 
emphasize the importance of lime 
in the maintenarice of soil fertility. 
Although our farmers are becoming 
more lime conscious each year, mil- 
lions of dollars are even now wasted 
annually in labor and through the 
use of commercial fertilizer and ma- 








Value* of the Four Crops Produced on Unlimed and Limed Land (4 acres) 
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Soil Treatment Unlimed Limed 

MMEBRLOE ON GRE 6 6 cihod<ceraio o d.sicrs rales mys sce MS, bs Seti sveas waren $ 56.10 $ 78 62 
1 RSIS? ERG 5 ae ae 117 .62 145.08 
PEN (N from Nitrate of Soda). ......0..0.5a% cece ccc c ee cecsecuee 134.43 .87 
RE (20 ie EID op ccnp s 4cb-0- Ee ve usages wsie'e oo see 114.29 156 .77 
PKN (N from sulphate of ammonia)....................0.0.0e0000- 34.78 156.79 
MND Ck MG oo Sccs bs cn ceaicees Bo Aws'sdo adie Wesiecdmobe 124.33 154.76 
a a RE ee ree e nee ee fire | $ 96.93 $141.48 





*Crop values are based on the averages of farm crops prices between 1926 and 1930. 
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nure on unlimed land or where it 
is used too sparingly. Our carefully- 
conducted field experiments have 
pointed out this fact. It behooves 
all of us, therefore, to double our 
efforts to bring home to all farmers 
the fact that lime paves the way to- 
ward a permanent agriculture and 
makes it possible through its use to 
realize maximum profits from invest- 
ments in more expensive plant food 
materials. 

In looking back through the years 
of my efforts in behalf of the farmer, 
during which time lime has been a 
major theme, I realize more and 
more that my compensation is found 
in the truth of the statement by Lin- 
coln, “No other human occupation 
opens so wide a field for the profit- 
able and agreeable combination of 
labor with cultivated thought as 
agriculture. I know nothing so 
pleasant to the mind as the discov- 
ery of anything that is at once new 
and valuable—nothing that so light- 
ens and sweetens toil as the hopeful 
pursuit of such discovery; and how 
vast and how varied a field is agri- 
culture for such discovery.” 





Vast Fuel Savings Possible 
Through Use of Insulation 

Nearly a billion dollars and vast quan- 
tities of fuel could be saved each year 
by applying known _heat-conservation 
measures to existing dwellings in the 
United States, Dr. R. R. Sayers, Direc- 
tor of the U..S. Bureau of Mines, made 
known in releasing a report describing 
the use of mineral products in home in- 
sulation. 

Although weatherstripping and storm 
windows have long been recognized as 
effective ways to conserve heat, the more 
recent practice of insulating walls, floors, 
ceilings, and roofs has proven the most 
effective heat-savng method yet em- 
ployed. In winter insulation reduces the 
escape of heat, and in summer it curtails 
the penetration of the sun’s rays. The 


result is an increase in human comfort 2 


and health. 

Tests have shown a 30-to-45 percent 
conservation in heat through insulation, 
with an enormous potential savings in 
fuel and dollars, the report states. In a 
peak war year, 1944, consumers paid 
approxmately $2,175,000,000 for fuel, 
exclusive of gas. If heat-loss had been 
reduced only 30 percent by insulation, 
consumers would have saved $653,500,- 
000, together with considerable reserves 
of irreplaceable national fuel resources. 





Mining operations have begun at Cody, 
Wyo., at the Gypsum Products Com- 
pany’s plant. Lloyd Taggart is president 
and general manager. The plant, former: 
ly owned by the Wyoming-Midland Gyp- 
sum Company, has been remodeled, and 
will be in full production this spring. 
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Limestone— The Foremost 


LIMING the soil has long 
been an agricultural art. It 
has now become a modern 
scientific agricultural prac- 
tice. Putting ground lime- 
stone on the soil may well be viewed 
as a case of an old practice that has 
now come to a newer scientific un- 





By WM. A. ALBRECHT 


Department of Soils, College of Agriculture 
University of Missouri 





derstanding. It is only recently that 
scientific facts have given us com- 
prehension of the soil and plant 
relationships that underlie the serv- 
ices which the limestone renders for 
the crop. 

Limestone has always been asso- 
ciated with the production of legu- 
minous plants. They in turn have 
always been considered good feed 
for young and growing livestock. 
We are just coming around to 
realize that the calcium supplied by 
limestone is a fertilizer, as the an- 
cients probably also considered it. 
Calcium is, in fact, the foremost one 
of all the nutrient elements for ani- 
mals and man that can be put into 
the soil to help it grow bigger crops, 
giving us better nutrition through 
them. 

We use limestone to supply cal- 
cium, rather than to remove soil 
acidity. Acid, or sour soils, have 
long been known to be low in pro- 
ductivity. Seemingly like spoiled 
food about which we say, “It is poor 
food because it has soured,” so we 
have come to consider “soured” 
soils as poor soils. This reasoning 
has appeared sound because we 
found that limestone, which reduces 
the soil acidity, also makes better 
crops. As a consequence of the ob- 
servation of these two simultaneous 
results, namely, reduced soil acidity 
and better crops, from applying 
limestone, our soils have been widely 
tested for their degree of acidity in 
the belief that the acidity was the 
cause of the soil’s low productivity. 
Limestone has been the ammunition 
in the war on acid soils. 


® Calcium goes with other fertilizers. In- 
creasing the amount of calcium applied for 
these three series of tomato plants (left to 
right) suggests trouble from extra lime when 
only little phosphate was used (lower row) 
but no injury and increasing benefit as more 
(middle row) and still more. phosphate 
(upper row) accompanied the calcium. 
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Of Natural Fertilizers 


During our belligerency toward 
soil acidity, a very important fact 
escaped us. It was the recently rec- 
ognized one, namely, that while the 
carbonate part of the limestone is 
removing the acidity, the calcium 
going with the carbonate is serving 
to nourish the crops. Delicate elec- 
trical instruments and refined chem- 
ical tests helped us to detect and 
measure the acidity, or the activity 
of the hydrogen ions that is the 
cause of it. Since hydrogen is the 


most active of all elements, and 
since there are more hydrogen than 
any other ions in the universe, we 


might well expect this to be the first 
one of which the activity would 
come under such accurate measure. 
ment. This attention which was 
focused so sharply on soil acidity 
resulted in disregard of the declin- 
ing and deficient soil fertility. 
Unfortunately, neither calcium 
nor any other plant nutrients have 
as yet submitted themselves to any 
such minute evaluations. As a result 
of these facts, the hydrogen ion or 
soil acidity has held prominence. 
This prominence resulted because 
hydrogen could be easily detected 
and conveniently measured, and not 


Photo by Missouri Agr. Exp. Station 
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because Of knowledge of its activi- 
ties in the soils or in the plants. Its 
resence in the soil did not call at- 
tention to the absence there of the 
calcium, the magnesium, the potas- 
sum, and the other plant nutrients, 
all of which are more deficient as 
hydrogen is more abundantly pres- 
ent. 

It was necessary, therefore, to use 
the physiology of the legume plants 
and to study their growth and 
chemical composition when they 
were produced on soils of which the 
acidity was nearly neutralized by 
limestone, or calcium carbonate, in 
contrast to these properties of those 
grown on soils likewise given the 
plant assay method that revealed the 
forms of calcium sulphate and cal- 
cium chloride, neither of which re- 
duces the soil acidity. It was this 
plant assay method that revealed the 
fact that soil acidity is in reality a 
deficiency in soil fertility. It is a 
sil situation wherein the hydrogen 
of no nutrient service to the plants 
has come into combination with the 
clay to take the place of several 
nutrients that are there in produc- 
tive soils. This method demon- 
strated also that legumes will grow 
on a soil that is acid provided it 
supplies amply the fertility or stock 
of plant nutrients needed. 

Unwittingly we have carried cal- 
cium as a fertilizer along when we 
were applying its carbonate as the 
remedy for soil acidity. The same 
has also happened for our unrecog- 
nized benefits in “correcting the 
acidity of commercial fertilizers.” 
More fortunately, however, the 
dolomitic, rather than the pure cal- 
cium limestone, has been the “neu- 
tralizer for fertilizer acidity.” Con- 
sequently, both calcium and mag- 
nesium have been coming along 
with the nitrogen, phosphorus and 
potassium (N, P, K) in fertilizers, 
though probably more because dolo- 
mite has higher “neutralizing value” 
than because of the planned desire 
to add these two extra nutrients for 
which no additional fertilizer 
charges are made. This is a case 
where calcium has been going ahead 
of—while going along with—the 
other fertilizers, even though it was 
not regarded as such in the design- 
ing of commercial fertilizers. 

The fact that calcium has been 
the major component of a fertilizer, 
like superphosphate for example, 

reacted to the pronounced bene- 
fit of lateritic or red soils, so com- 
mon in the South. These soils have 
litle absorbing or exchanging ca- 
Pacity. Consequently they do not 
absorb or retain much hydrogen or 
acidity. There has been no “war 


May, 1947 





on soil acidity” in the South. There 
is, however, a serious need for cal- 
cium as a fertilizing help in better 
animal and human nutrition coming 
from the soils and as a help for 
those plants which synthesize the 
proteins and other chemical com- 
plexes of higher food values. While 
tropical soils do not invite the use 
of limestone in a war on their acid- 
ity, they do demand limestone to 
supply calcium as a fertilizer in its 
own right. 

Ash analyses of plants leave con- 
fusion about the services of calcium. 
Unfortunately for the services which 
mineral nutrients coming from the 
soil render in the plants, the chemi- 
cal analyses ignite them to destroy 
their organic combinations. Such 
procedures measure mainly the per- 
centage of the ash constituents in 
the dry plant tissue. This gives no 
concept of the many organic com- 
pounds of plant construction into 
which the calcium, for example, 
may have been combined, or in the 
syntheses of which this nutrient 
plays an important part. It leaves 
mainly the idea that the plant hauls 
either a large or a small load of cal- 
cium ‘and other minerals from the 
soil. 

Ash analysis is no measure of the 
functions performed by the chem- 
ical elements. It fails to point out 
in what period of plant growth the 
calcium and other minerals are 
taken from the soil in major or 
minor amounts. It has not given 
calcium its decided importance in 
the very early life of many plants. 
It has not emphasized the help of 
calcium in moving other nutrients 
into the root of the plants, which 
Professor A. C. True of the Uni- 
versity of Pennsylvania has called 
a “synergistic effect.” It has given 
undue importance to potassium, for 
example, as a fertilizer for potatoes 
because of emphasis mainly on the 
potato tubers. It has left unem- 
phasized the facts, (a) that the tops 
of the potato plants carry more cal- 
cium than does a legume crop like 
red clover, and (b) that lime may 
be necessary as a fertilizer for pota- 
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®@ Calcium plays an important role in the 

early life of alfalfa when its percentage 

emergence and early growth are improved 

on the soil (Plot 12) that was given lime- 
stone some years ago. 


toes more often than commonly sur- 
mised. It is such incomplete chemi- 
cal analyses, with their attention to 
the ash constituents only rather than 
to the more complete organic com- 
pounds, that have given the con- 
fusion about potato scab in relation 
to soil acidity, instead of its con- 
nection with deficient nutrients, 
even with respect to calcium. 

Ash analyses may measure the 
mineral elements of soil origin, but 
such measurements fail to mean 
much when the more efficient func- 
tion by the plant in synthesizing im- 
portant compounds is not necessar- 
ily dependent on a larger amount 
of one single plant nutrient taken 
from the soil. Unfortunately, such 
chemical measures do not inform us 
as to what constitutes the properly- 
balanced supply of all nutrients at 
any time, nor how that balance 
must be modified for highest plant 
efficiencies in different periods of 
growth. It is such ash analyses that 
have failed to classify calcium as a 
fertilizer of even greater deficiency 
on many soils than are phosphorus 
and potassium. Yet both of these 
latter two are so common in and 
emphasized by the mixed goods of 
commercial soil treatments, the cal- 
cium contents of which get no men- 
tion on the label or in the sale. 

Soil acidity must be removed by 
fertilizing with calcium, plus other 
nutrient elements. That soil acidity 
should have come under condemna- 
tion by the recent scientific attacks 
on it seems strange, now that we 
look at the pattern of life on the 
globe and find it most concentrated, 
not on the neutral and alkaline soils, 
but rather on the acid soils border- 
ing those that are calcareous. Agri- 
culture has reached its high food 
output by the help of grazing ani- 
mals. Grasses as feed for grazing 
animals are most common and most 
nutritious on soil developed under 
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moderate annual rainfalls. Grasses: 


grow under a distribution of rain- 
fall which leaves a droughty period 
of the growing season that spells de- 
struction of the trees but not perma- 
nent extinction of the grasses. Such 
rainfall distributions develop acid 
soils but do not leach the soils of 
their adsorbed supply of calcium 
and other bases. Such rainfalls gave 
us the prairies that are acid soils 
but that are also stocked with plenty 
of calcium, as was the virgin soil of 
the corn belt. Man and his com- 
panion animals for his support have 
multiplied most rapidly and concen- 
trated themselves most highly, not 
on soils that are neutral, but rather 
on those that are acid in their re- 
action. Yet we have recently gone 
forward under the belief that soil 
acidity is highly detrimental and 
should be completely neutralized. 
Scarcely have we cherished the 
thought that soil acidity might even 
be beneficial, as the locations of 
higher concentrations of populations 
and their better agricultural support 
suggest. 

When soils are a temporary rest 
stop of rocks and minerals on their 
way to the sea and to solution under 
increasing rainfalls encouraging their 
faster travel in that direction, we 
must credit carbonic acid as the nat- 
ural agency that is mainly respon- 


sible for the rock and mineral de- 
composition. When carbonic acid 
breaks down the rock, another kind 
of acid, namely, a soil acid must of 
necessity be the result. Nature has 
long been using acid reagents to de- 
compose rocks and minerals of 
which the end products are nourish- 
ment for vegetation. But it has only 
recently been recognized that the soil 
acids or clay acids in our productive 
soils are the agencies that are weath- 
ering rocks and minerals to release 
their nutrient contents to the adsorb- 
ing clay and thereby for exchange 
to the growing crops. Soil acidity is 
an integral part of the chemical 
mechanisms within the soil by which 
the mineral reserves are broken 
down to fertilize the crops. 

Surely, then, we must recognize in 
these facts the need for the soil to 
be acid. At the same time we must 
recognize the necessity for that soil 
to contain mineral reserves, among 
which limestone is the foremost. 
This must be there to provide cal- 
cium for plant nourishment while 
this stone is being decomposed on 
contact with the soil acid. In such 
a concept of the function of soil 
acidity, its partial removal is a 
means of fertilizing the soil and crop 
with available calcium through the 
service of this acidity in breaking it 
out of the limestone rock. Viewed 


Photo by J. Bushnell, Ohio Agr. Exp. Station 


in this light, the application of lime. 
stone to the soil is a case of applyj 
calcium as a mineral fertilizer for jt, 
mobilization from inert rock form 
to active form on the clay by mean; 
of the acidity of the soil. Surely, 
then, we would not remove from the 
soil this mobilizing agent and thereby 
lose its valuable services. 

Can we use too much limestone 
on the soil? Now that the soil acidity 
is considered a means of decompos- 
ing the soil minerals to make their 
fertilizing contents available to 
plants, it is evident that a productive 
soil is one which contains not only 
hydrogen or acidity, but one which 
is also supplied with the elements 
that are nutrients or fertility. Just 
as our application of limestone is a 
means of letting the soil acidity mo- 
bilize the stone’s contents of calcium, 
so many other minerals with fertility 
contents may be applied to the soil 
and made available by the soil 
acidity. Rock phosphate is an exam- 
ple. Other minerals may come into 
use later as fertilizers under this 
same category. It was from a mix- 
ture of such rocks and minerals that 
soils were originally developed to 
form the clay residues and to load 
these with the many nutrients that 
give our productive soils. 

When the plant roots are ex- 
changing their hydrogen or acidity 
to the clay of the soil for its fertility 
contents, we may well visualize the 
fact that they might remove these 
so completely that the soil becomes 
infertile and highly acid. Then if 
we should put limestone on such an 
acid soil until all of its acidity is 
removed, would this make it a 
highly productive soil because it was 
now neutral, and because that neu- 
trality was obtained by loading it 
with nothing but calcium, of which 
the associated carbonate in the lime- 
stone had neutralized the acid after 
the calcium had displaced it from 
the clay? If a soil is neutral but com- 
pletely saturated with only one ele- 
ment—even if. it be a plant nutrient 
ever so extensively taken by plants 
and animals as food—is that soil go- 
ing to be any more productive than 
when completely saturated with the 
non-nutrient hydrogen that makes it 
very acid? Alkaline soils are not nec- 
essarily productive merely because 
they are not acid. They are often 
deficient in some elements of fertil- 
ity, just as acid soils are deficient 
in some. Thus a very acid soil made 


completely neutral by liming as the 


© Fertilizers carrying considerable calcium, 
like superphosphate (above), do not injure 
the young plants even at high rates of ap 
plication. But fertilizers without calcium, li 
ammonium sulphate (below) and others, ar 
injurious at lower rates. 
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only treatment becomes a hazardous 
condition in that the acidity, or 
hydrogen, on coming originally into 
the soil, displaced too completely 
many other nutrient elements as well 
as the calcium. Very acid soils, then, 
need other fertilizers besides the cal- 
cium we provide by applying the 
limestone. 

Calcium has been the foremost 
deficiency in fertility on extensive 
soil areas. That limestone has been 
the most effective fertilizer is indi- 
cated by its use to the total amounts 
of more than ten million tons in the 
State of Missouri, for example, in less 
than ten years. The amounts of all 
other fertilizers used has not been 
one-fifth that of the limestone dur- 
ing their maximum use. But now 
that the calcium shortage in the soil 
has been remedied to strengthen that 
one weak line, the next item repre- 
senting the next weakness will need 
to be strengthened. 

On soils limed now for some years, 
the potassium deficiencies are being 
indicated more commonly by crop 
symptoms. Corn stalks are not so 
strong and may break over. The 
ears of the corn are less solid or 
more chaffy where heavy liming is 
used to grow legumes that are 
turned under as green manure. 
Heavy liming and consequent reduc- 
tion in the degree of soil acidity are 
bringing on deficiencies of manga- 
nese. This deficiency in the crop 
may possibly reach greater impor- 
tance as liming is more generously 
used, and when we recall that pero- 
sis of chicks is caused by deficiencies 
of manganese in their ration. Man- 
ganese, commonly considered among 
the minor nutrients, takes on major 
importance if its deficiency in the 
soil can reflect troubles in the ani- 
mals by way of the crops they con- 
sume. 

Boron and iron, too, are demo- 


® Limestone plowed 
under helps build up 
the soil by building 
down. Limestone put 
down deeper into 
the shattered clay 
subsoil encouraged 
sweet clover roots to 
go down into the 
moist subsoil rather 
than spread them- 
selves through the 
shallow, too often 
dry, surface soil. 
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bilized when the acidity of the soil 
is much reduced. Alfalfa, root crops, 
some vegetables and other crops re- 
quire more boron than may be found 
available in a soil that has been 
given heavy dosages of limestone. 
Whether the excessive carbonate or 
the excessive calcium is responsible 
for the trouble has not yet been 
learned in all these cases. Neverthe- 
less, the trouble is prevented by cau- 
tion against believing that if a little 
limestone is good, much more of it 
will be better. Calcium used alone 
is not able to offset the shortage of 
other nutrient elements. Plant nu- 
trition demands calcium in generous 
amounts for its direct services, and 
also for many benefits it exercises in 
mobilizing other nutrients. Never- 
theless, soil acidity is also required. 
It, too, has much mobilizing power 
for nutrients toward which excessive 
calcium and neutrality of the soil 
exercise quite the opposite or a de- 
mobilizing effect. 

Calcium must lead the parade for 
other fertilizers. Calcium plays a 
prominent role in—and is always 
associated with—protein production 
by plants. Amino acids, the building 
blocks of proteins, are not synthe- 
sized by animals and humans. They 
are the synthetic product of plants 
and micro-organisms but most com- 
monly by those kinds of these pro- 
ducers for which liberal supplies of 
lime are requisite. Animals and man 
are always in the struggle for pro- 
teins. On the contrary they obtain 
carbohydrates more easily. On the 
calcareous soils of the prairies, 
rather than on the lime-deficient 
soils cleared of their forests, do we 
find production of animals less dif- 
ficult. Animals are grown on the 
former and fattened on the crops 
from the latter. By the same token 
do we have poor reproduction and 
growth of animals on soils that, 
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through crop removal and neglect, 
have been depleted of their calcium 
and the other fertility elements that 
are associated with it in fertile soils. 
Lime is first on the list of needs for 
soils that are to be kept high in 
animal production. 

It was on those soils containing 
acid properties in the surface hori- 
zon, but calcium in their deeper lay- 
ers, that the bison originally sup- 
ported himself. It is on these same 
soils that production of beef and! 
mutton rose to the magnitudes of 
which we boast. It is on the soils of 
greater deficiencies in calcium and 
other fertility constituents where the 
hog of mainly fat output is the king. 
Humans, too, may be fitted into the 
soil picture with more tooth troubles 
on calcium-deficient soils, as the 
draftees for the Navy demonstrated. 
Calcium, which constitutes forty per- 
cent of limestone, makes this rock an 
important fertilizer for the soil in 
service to man as well as to’ plants 
and animals. 

Limestone is no longer merely a 
soil conditioner in terms of the con- 
trol of the degree of soil acidity. It 
is the provider of the foremost ele- 
ment for fertilizing effects. It is the 
mobilizer of other nutrients.’ It is 
the catalyzer in the process of syn- 
thesizing proteins. It has been de- 
livering these services ever since it 
was a part of the art of agriculture, 
dating back some 40 centuries. But, 
unfortunately, only recently have we 
realized that calcium is only one of 
the essential nutrients needed by 
plants and that many others must 
come along with it for most efficient 
crop production. Nevertheless, when 
animal and human nutrition are 
taken as the goals of crop produc- 
tion, calcium heads the list of the 
nutrient elements and stands out as 
the one demanded in largest amounts 
from the soil. In terms of human 
foods for their quality dependent on 
the soil, limestone is the contributor 
of calcium and is the synergistic 
agent for other nutrients; which 
services make it the foremost of the 
fertilizers. 





A fire originating from grass fires re- 
cently caused damage amounting to be- 
tween $30,000 and $35,000 at the Len- 
awee Sand & Gravel Company’s plant 
near Tecumseh, Mich. Flames destroyed 
the power house; in which were housed 
two diesel engines, a large generator and 
other equipment. More than 7,000 gal- 
lons of fuel oil also was lost. 





In Humboldt County, Ia., Don M. 
Pierson, Harry Zigrang and W. B. Wil- 
liams are operating a new gravel wash- 
‘ng plant known as the Iowa Sand and 
Gravel Company. Operations are in 
progress east of St. Joe. 
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Fluidization—Its Implications for 
The Lime and Nonmetallic Industries 


PART I—INTRODUCTION TO FUNDAMENTAL CONCEPTS 


MUCH of the material ap- 
pearing in this introductory 
paper was written over two 
years ago, but it has been 
deemed necessary to with- 
hold publication until now for rea- 
sons due to incomplete experimental 
data to link available research re- 
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sults to practical applications. It has 
only been during the past year that 
initial pilot plant work has indicated 
more and more clearly that this new 
process technique would seem to be 
destined to play a major role in 
many chemical or heat - reaction 
processes between solids and gases. 
Furthermore, only three or four ar- 
ticles on fluidization have, so far, 
appeared in the literature, and these 
have been of a rather general na- 
ture. 

Before applications of this new 
processing technique to the several 
phases of lime manufacture may be 
discussed, a subject as new as this 
one will have to be developed care- 
fully and systematically so that the 
reader will not only grasp the basic 
controlling factors, but be prevented 
from drawing unsound conclusions 
by too much generalization. Hence, 
this initial discussion will center 
around facts and figures primarily 
of interest to engineers and chemists. 
Later installments, however, will 
deal more specifically with operat- 
ing techniques and economic con- 
siderations as far as they have been 
obtained. Also, a final word of cau- 
tion,—experimentation in this new 
field has been secretive for patent 
reasons and limited because of the 
small number of investigators; and 
for that reason this discussion neces- 
sarily covers only facts gathered in 
the writer’s own work, which at this 
time is still very much restricted in 
scope and in publishable detail. 

The fluid gas-solid state or phe- 
nomenon has been put, so far, to 
only very limited use in the fluid 
catalytic cracking process of the pe- 
troleum industry, and also for min- 
eral separation purposes on the sink- 
float principle. It is destined to fill 
the chemical engineer’s needs for a 
tool and technique with which to 
improve many present gas-solid re- 
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action and heat exchange problems. 
But before we go further into its 
possibilities in industry, both general 
and specific, let us examine this 
phenomenon in the dim light of our 
present limited knowledge. 

The subject is a broad one, as it 
involves aerodynamics as well as 
hydraulics in modified form, and 
leads us into many, as yet, undeter- 
mined, variables when the applica- 
tion involves the laws of thermody- 
namics. However, in attempting 
some explanations of the various 
observed phenomena, we shall gain 
at least a better grasp of some of the 
implications and the order of values 
that might apply. 


THE FLUIDIZATION 
PHENOMENON 


The fluid gas-solid state exhibits 
certain similarities with the liquid- 
solid state, at least in its en-masse 
behavior. The condition of “teeter” 
is a familiar one in the field of ore 
dressing and probably most closely 
approaches that of the gas-fluidized 
solid state under discussion. Some 
of the laws applying to solid par- 
ticles in teeter condition in true 
liquids also hold for particles whose 
agitation is caused by gas flow.! 
However, the variations of fluid flow 
with temperature, particle size, 
shape, and specific gravity are much 
greater and change much faster with 
gas than with a liquid as the moti- 
vating fluid. 

In comparing such systems, it 
would probably be best to compare 
their properties as functions of their 
inertia and viscosity forces. These 
forces are often expressed in terms 
of fluid velocity, density, viscosity, 
and passagefflow area as a single di- 
mension. They are generally com- 
bined in a _ dimensionless ratio 
PVL 

, called the Reynold’s Number, 

u 
where “P” denotes density, “V” 
velocity, “L” a linear dimension re- 
lating to flow area, and “u” being 
the absolute viscosity. For any set 
of conditions, the variables of the 
ratio may be modified to fit the 
particular equivalent units in which 
these conditions are expressed and 
measured. It is at once apparent, 
for example, that a liquid fluid of 


1Hancock, R. T., Mining Magazine, Aug., 
1936, The Teeter Condition. 


comparatively high viscosity must 
flow at lower velocities in order to 
exhibit flow characteristics similar 
to a gaseous fluid of relatively low 
viscosity. R. C. Binder? states that 
“if viscous and inertia forces deter. 
mine the flow for a prototype, then 
mechanical similarity between model 
and prototype is realized when the 
dimensionless Reynold’s number for 
the model equals the Reynold’s num- 
ber for the prototype.” This would 
also hold true for comparing the 
teeter condition of solids in different 
gases and liquids, provided we do 
not deal with such high fluidized 
beds and pressures that we must con- 
sider the gas a compressible fluid, 
and allow for additional viscosity 
and density in the lower regions of a 
fluidized column. 

The term fluidization is of rather 
recent origin, at least when applied 
to the state or phenomenon here 
described. It designates the state of 
equilibrium in which a suitable mass 
of solid particles is held in partial 
suspension and extreme agitation by 
a suitable stream of gas flowing 
through it. Since the physical prop- 
erties of this gas-agitated mass ap- 
proach closely that of a fluid, the 
term fluidization aptly describes the 
condition of such a system. 

Now it should be understood at 
the outset that fluidization does not 
mean an entrainment of small par- 
ticles in a flowing stream of gas, such 
as may be carried in grinding mills 
or dust-collection systems by fans. 
In fluidization systems the escaping 
gas may not necessarily, and usually 
does not, carry away any of the 
fluidized particles, but merely holds 
them in a state of agitated sus- 
pension. 


Conditions Needed In order to 
For Fluidization attempt an 
explanation 
of this phenomenon, let us briefly 
describe the conditions which lead 
to fluidization. When a current of 
gas is made to flow upward 
through a bed of materials resting 
on a grate, the pressure drop is pro- 
portional to the height of the bed, 
and varies as the square of the gas 
velocity up to a point where the 
of particles begins to be lifted by 
the pressure of the current. f 
At the moment when the velocity 


*Binder, R. C., Fluid Dynamics. 
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has reached the point where lifting 
begins, the bed resistance changes 
unequally in different areas of the 
bed. These areas themselves also 
shift continuously. As the velocity 
increases in the bed of solids at rest, 
the pressure increases up to a point 
where it is slightly more than the 
weight of material, after which it 
starts lifting and expanding the 
space between particles, and the 
pressure drops due to lowered re- 
sistance. 

Now if we fluidize a bed of solids 
such as sand in a container or col- 
umn, the walls of which are parallel 
and vertical, we might wonder why, 
if the velocity is apparently high 
enough to lift the largest particles, 
the gas stream does not carry these 
and even smaller ones out of the 
container. In other words, why 
should there be a distinct top-sur- 
face to this pseudo-liquid? 

To answer these questions, let us 
again describe conditions leading to 
fluidization, but let us start this time 
with a few particles only, instead of 
a bed of materials, and note the ef- 
fect of concentration of solids under 
constant gas flow and changing 
pressure. 

For the purpose of illustration we 
shall pass gas at a constant rate of 
flow up a tube or column of uniform 
diameter, and controlled to remain 
constant with any required change 
in pressure. If we drop suitable small 
particles into the top of this tube, 
they will slowly sink through the 
ascending gas current if they are of 
the right size and density. They will 
eventually reach a bottom grid 
placed across the tube through 


Fig. |. Gas velocity stages through bed of 
closely-sized solids. 





which the gas is passing upward, 
and remain lying fairly quietly 
thereon. However, as we continue to 
drop more particles, and allow an 
increasingly greater amount of them 
to accumulate on the grid, the gas 
passage through them becomes more 
and more restricted, thereby increas- 
ing the velocity at the level of the 
particles to the point where it 
reaches lifting velocity, despite the 
fact that total mass velocity or gas 
flow remains constant. Now at this 
point we have low-energy fluidiza- 
tion. In other words, we constrict 
a gas passage with enough suitable 
particles to a point where the in- 
creased velocity due to constriction 
momentarily lifts the particles. This 
lifting effect can, of course, only take 
place where there is constriction, 
namely in the immediate spaces be- 
tween particles. (See VL in Figure 
4). In the vicinity of these particles 
the steady gas stream coming up 
through the grid is broken up into 
many small and irregular streams be- 
cause of the obstructing particles, 
and these streams may be visualized 
as small jets of gas which widen out 
as soon as they leave two or more 
particles, but may be split and com- 
pressed again while passing through 
the next group of solids. At the last 
constriction they recombine into the 
original ascending steady stream 
with a velocity below that necessary 
for lifting. (See Figure 1.) 

From this picture it can readily 
be seen why we have a very definite 
and pronounced “surface” of the 
fluidized solid material. The height 
of this surface depends on the origi- 
nal height of bed of solids, and the 
fluidizing velocity or energy of the 
system (Figure la), however, we 
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find that the fluidizing velocity is in- 
dependent of the height of the bed. 
From a velocity which just keeps 





the particles in agitation, to a higher 
velocity which lengthens the trajec- 
tory path and increases the kinetic 
energy of the solids but is just below 
the actual carrying flow,—the height 
of the fluidized bed increases, the 
surface is raised and becomes less 
pronounced and more irregular, and 
the density of the pseudo-liquid de- 
creases. Beyond this velocity, the 
smallest or lightest particles begin 
to be carried upward and out of the 
“liquid”. It is quite apparent from 
this that there must be a limiting 
size and specific gravity range of 
solids for practical fluidization for 
any given gas velocity. 


Fluid-Bed Continued fluidization 
Flow or gas agitation of sol- 
ids can only be main- 
tained within a container which re- 
stricts the lateral movement of the 
particles past the fluidizing current. 
If no such confinement. exists, the 
area over the gas stream will slowly 
become empty of suspended par- 
ticles. 
’ ‘Now if we fluidize material in a 
lateral confinement such that in one 
direction only no confinement exists, 
the particles will eventually move 
toward this unlimiting direction for 
the simple reason that once a par- 
ticle is thrown in that direction and 
out of contact with other particles 
which might strike and deflect it, it 
will not bounce from a confining 
wall, therefore leaving the mass. The 
whole might be likened to our con- 
ception of gas molecules confined 
under pressure in a vessel. If this 
vessel is a pipe, flow is in one direc- 
tion both by pressure and by dif- 
fusion. Here our analogy ends, how- 
ever, and we must make further 
comparisons with the liquid state, 
as we have gravity factors to con- 
tend with in our fluidizing phenom- 
enon. 
Since the particles are all held 
in each other’s proximity by the 
force of gravity, and are returned 
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to the pseudo-liquid by. the same — 


force whenever they are projected 
above it, the “liquid” surface itself 
will assume a more or_less level but 
irregular plane when no lateral dis- 
placement of the mass itself takes 
place. It will remain level or re- 
align itself to a level-plane whenever 
disturbed. Since there is no surface 
tension phenomenon here, the pseu- 
do-liquid does not exhibit the quiet, 
smooth, and distinct surface lines 
of liquids. An analogy with true 
liquids, on the other hand, would 
hold in most physical comparisons. 
It might well be considered that the 
solid particles in motion in the fluid- 
ized mass exert a pressure on the 
confining walls, but due to the uni- 
directional fluidizing current, this 
pressure is not equal in all direc- 
tions. This pressure would be some 
fraction of the kinetic energy im- 
parted to the particles by the gas, 
and represents that part transmitted 
by the number of impacts per unit 
time. This, of course, is only a frac- 
tion of the pressure exerted by the 
fluidizing gas against the walls. 

The kinétic energy of the fluidiz- 
ing gas may be likened to heat en- 
ergy imparted to. liquids whose 
molecules increase in .agitation with 
increase in heat energy. Just as with 
heating of liquids, higher fluidizing 
velocities or gas energies will de- 
crease the liquid density and reach 
a point where particles begin to 
leave the liquid surface, a state 
analogous to boiling. And so, be- 
cause of these characteristics, this 
gas-agitated solid suspension behaves 
as a‘liquid in its flow characteristics, 
flowing when there exists a differ- 
ential in height of surface at any two 
points, or difference in specific grav- 
ity of contacting fluid masses. 


Fluidization At this point we 
Systems probably should 
make a_ differentia- 
tion of several fluidization systems 
relative to their en-masse movement 
or flow. Such classification would 
clear up any comparison misunder- 
standings in various applications. It 
would further contribute to clearness 
if we hereafter speak of the solid 
particles in the fluidized system as 
the “solid phase”, compared to the 
“gas-phase”, and a possible third 
“liquid (droplet) phase” which 
might appear from condensed va- 
pors, or be actually added in certain 
scrubbing or wetting processes. 

In practically any foreseeable 
fluidization process, there would 
probably take place some movement 
or translations of the fluid mass from 
an inlet to an outlet within the ap- 
paratus or system. Depending on 
whether the solid phase moves ver- 
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tically up, down, or laterally in a 
more or less closed circuit completely 
filling the passage, or whether it 
moves vertically down, or laterally 
with a distinct free surface, or even 
remains fixed;— such fluidization 
technique may be classified accord- 
ing to how the solid phase is allowed 
to move in the processing zone. We 
may speak then of confined up-flow 
and confined down-flow as employed 
in catalytic cracking processes at 
present; confined lateral and other 
directional flow as in the Kinyon 
conveying systems; free surface 
down-flow and fixed bed fluidiza- 
tion and free surface lateral or open 
channel flow fluidization as worked 
out by the writer. 

Very little need be explained at 
this point other than to mention that 
all of the characteristics of a dry 
fluid state are maintained in each 
one, except for the relative transla- 
tion of the mass from one point to 
another by increasing or decreasing 
the gas mass flow velocity above or 
below normal fluidizing values. So 
before we go into more detail of 
differentiating between the above 
arbitrary classifications, let’s exam- 
ine some of the governing factors 
that hold in any of these systems. 


THE VARIABLES OF PARTICLE 
SIZE, GAS VELOCITIES, AND 
PRESSURES 


Most relationships between solid 
and gas phase of fluidization systems 
may be expressed in terms of particle 
size, shape and density, and the 
pressure, velocity, density, and vis- 
cosity of the fluidizing gas. 

In this paper, the terms “flow” 
and “lifting” velocities are em- 
ployed. Except in cases where tem- 
perature and gas density variations 
are encountered, such velocities are 
expressed in units of lineal move- 
ment per unit time. When heat 
transfer and friction loss problems 
are involved, we can readily substi- 
tute gas mass velocity for lineal 
velocity, expressing such flow as 
cubic feet or pounds per second per 
square foot cross sectional flow area. 
By doing so, it is unnecessary to con- 
sider changes in gas densities and 
temperatures, values being com- 
puted from standard conditions as 
a basis. The term flow velocity 
designates the actual minimum 
amount of gas flowing which will 
keep particles in a fluidized state, 
and is equivalent to the velocity of 
the gas flowing either above the 
free surface of the pseudo-liquid or 
the velocity it would have were no 
solid particles present. This flow 
velocity is always less than the mini- 
mum lifting velocity for the smallest 
and lightest particles. Lifting veloc- 


ity is the minimum carrying or ep. 
training velocity of the particular 
solids in case. 

The velocity of the gas as it ep. 
ters the solid phase in fluid cond. 
tion increases to slightly more than 
the minimum lifting velocity of the 
largest particles. One probably 
should not speak of a single velocity 
of gas in the fluidized mass, as there 
are numerous gas streams all at dif. 
ferent velocities, arising from: the 
ever-changing constrictions between 
the agitated particles. This is readily 
observed behind glass walls by 
watching the relative speed and mo. 
tions of the solids, and the surging 
channeling of gas streams. 

The lifting velocity is a function 
of the particle size, shape, and den- 
sity, and also of the density and vis- 
cosity of the particular gas. The 
relationship between gas velocity 
and particle diameter is not constant 
with any particular solid and gaz, 
but follows certain laws, depending 
on the amount of disturbance cre- 
ated in the gas by the motion of the 
solid. 


Laminar Flow When _ particles 
Relations are very small 
and gas velocities 
are low, Stoke’s law holds generally. 
This law simply states that the re- 
sistance of a particle acted upon by 
a fluid stream is directly propor- 
tional to the relative velocity be- 
tween solid and fluid, and that this 
velocity is proportional to the square 
of the particle radius or diameter. 
That is to say V-KD?. Actual ve- 
locity, of course, is also a function 
of the density and viscosity of the 
fluid, and density of the solid. This 
law applies in the field of stream- 
lined or laminar flow, where no dis- 
turbing eddy currents increase the 
resistance and absorb energy. For 
particles of dolomite in air at room 
temperature, as employed in the 
writer’s experiments, this ranges be- 
tween 325- to 150- mesh sizes (45 
to 100 microns) and corresponding 
lifting velocities between % to 1% 
feet per second. Stoke’s Law applies, 
however, below this range down to 
3 micron sizes. (See Figure 2.) On 
a logarithmic scale, the slope of this 
curve applying to Stoke’s Law is 2. 
Somewhere between 200- and 100- 
mesh screen sizing, the gas lifting ve- 
locity relationship for this particular 
mineral changed, and some turbu- 
lency made itself felt. It is possible 
that if spheres instead of crush 
particles had been used, this break 
in the curve would probably have 
been more abrupt. In this discussion 
it should be kept in mind that the 
applied laws govern falling spheres 
in a static gas, and not necessarily 
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suspension of an oscillating solid 
particle in a moving stream of gas. 
However, for our purpose of analys- 
ing a range of conditions, these 
given laws apply fully enough, and 
we may substitute lifting velocity for 
terminal velocity of falling solids in 
a still fluid. We may also discount 
the buoyancy effect when the fluid 
js a gas, since the correction would 
be considerably less than the’ accu- 
racy of testing. Stokes Law would 
gD*Ps 
therefore become V =-———-, 
18u 
where in C.G.S. units, V = particle 
or fluid (relative) velocity, g = grav- 
ity acceleration (981 cm./sec.”), 
D=diameter of particle (cm), 
Ps = density (true) of a solid phase, 
P= density of gas (0.00123 for air) , 
M = fluid viscosity (poises, 0.00018 
for air). 

Although the size range with 
which we are concerned generally 
does not reach below 3 microns, it 
might be of interest to mention that 
below this size velocity changes as 
to a modified Stokes Law, which 
takes into consideration a cumula- 
tive rate increase in velocity with 
decrease in size, so that the curve 
bends toward an infinitesimal size 
and velocity ratio. Below this range, 
or .1 microns, Brownian Movement 
Laws hold. 


Intermediate Gas As we in- 
Flow Relations crease par- 

ticle size and 
velocity above the values to which 
Stokes Law applies, we enter a field 
where some disturbance in the gas 
flow is created, and resistance now 
varies as the velocity raised to the 
% power. In this range relative 
solid-gas velocity is almost directly 
proportional to the particle-size re- 
duced by some _ constant, or 
V=D—K. For the particular 
solid upon which tests were made, 
this range is somewhere between 
100- and 10- mesh (130—1600 
microns) at velocities between 1.3 
to 30 feet per second. The average 
interpolated curve has a slope of 
approximately 0.9. This is the field 
in which sand sizes are fluidized to 
create a dry pseudo-liquid for min- 
eral separation processes. The law 
which applies in this range is an in- 
termediate law, sometimes desig- 
nated as the Allen formula. This 
fay be written as follows: 


0.15¢°/3D Ps?/8 
Vv— 


— 





where the units 
PV/3,,2/5 


are given in C.G.S. system as ex- 
plained under Stokes Law. 
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High Turbulent The plotted 
Flow Relation curve, represent- 

ing the formulae 
in each of these ranges, shows an- 
other break commencing at about 
10- mesh (1600 micron) size. From 
this point on the average slope of the 
curve is approximately 14, showing 
that the applied formula is of the or- 
der V = KVD. This is called the 
Law of Newton and applies to strong- 
DPs 





ly turbulent flow. V = 1.74 
P 
where units are in the C.G.S. system 
as explained under Stokes Law. 
From these formulae, it can read- 
ily be seen how the effects of fluid 
viscosity diminish, and those of 
kinetic forces increase with higher 
velocities and greater turbulency. 
Since the Reynolds number expresses 
this relationship of forces, it forms 
a valuable criterion for comparing 
and evaluating conditions existing at 
different velocities and for fluids and 
solids of various densities. A modi- 
fied Reynolds number for the vari- 
Fig. 2. Graph showing the application of 


Stoke's Allen's and Newton's laws to different 
micron sizes. 





ous particle sizes is therefore shown 
also in Figure 2, and is computed for 
dolomite in order to fit the experi- 
mental data plotted. 

As pointed out before the for- 
mulae represent values for terminal 
velocities of falling bodies in a quiet 
gas. It would seem that the reversed 
process, namely that of holding a 
particle in suspension, or at a con- 
stant level in a column by passing 
gas up against it, would show simi- 
lar values. This was investigated in 
detail by workers for the French Bu- 
reau of Mines in tests with fine coke 
particles, who found lifting gas ve- 
locities in a cylinder to be greater 
than falling velocities of similar 
solid particles. 


Particle Force A particle in free 
Components suspension in a 

current of upward 
flowing gas is acted upon by three 
forces,—that due to gravitational 
pull, which acts downwardly; that 
due to the sum of the frictional 
forces acting on its surface (shearing 
and impact) which act upwardly; 
and the buoyant force, which is due 
to the difference in specific gravity 
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of the solid and the fluid, and which . 
also acts upwardly. If the particle 
moves vertically in relation to the 
confining walls of the gas stream, 
these forces are unbalanced, and 
cause translation of the particle up 
or down. When the frictional and 
buoyant forces pushing upwardly on 
the particle become greater than the 
force of gravity, the particle moves 
in an upward direction at an in- 
creasing speed until the forces are 
again in equilibrium, at which time 
a constant upward velocity is main- 
tained. Aside from violent agitation 
and oscillations due to the disturb- 
ing influence of adjacent particles, 
up-flow and down-flow fluidization 
is governed by this relation of the 
acting forces on the solid phase, the 
resultant velocities and pressures due 
to friction being average effects of 
the disturbing fluctuations. 

It is quite apparent that in deal- 
ing with particles in the sand_size 
range, a size which can be studied 
under the influence of gas flow with 
the naked eye, the necessary gas ve- 
locities needed to hold such particles 
in suspension are such that the flow 
is difficult to steady, and that this is 
the reason for the continuous teeter- 
ing of single isolated particles ex- 
posed to upward flowing gas in a 
column. (Such columns as cylin- 


ders should be of maximum diame- 
ter in order to reduce the wall effect 


to a minimum.) 

On the other hand, a single par- 
ticle allowed to fall unhindered in a 
quiet, undisturbed static gas reaches 
a terminal velocity which is not fluc- 
tuating, and is therefore true. How- 
ever, measurement of time and ve- 
locity is more involved in the latter. 
Drag or wall effect in a column is 
probably best overcome by using a 
conical or tapering cylinder, obtain- 
ing lifting velocity values by meas- 
uring the cross-sectional area of that 
plane in the cone, above and below 
which the particle oscillates an equal 
distance. Such a tapered or flared 
cylinder tends to flatten the flow- 
cone of unequal velocities in the 
testing channel. It should be pointed 
out that lifting velocities for dolo- 
mite particles as plotted in Figure 3 
were obtained by suspending par- 
ticles in a moving current of air, and 
not by time measurements of free 
fall, so these volumes may be higher 
than true terminal velocities. 

It was als6 noted that, whereas a 
few widely spaced fine particles fall- 
ing or settling in a static gas moved 
downward in practically straight 
paths, particles of the same size, but 
crowded into a descending cloud of 
such particles, moved downward in 
erratic and agitated lines of descent, 

similar, but not as violent as a true 
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fluidized bed. This must be charged 
to the eddying and wave disturb- 
ances set up by adjacent particles. 
Such action may best be studied 
with a more viscous fluid such as 
water. 


In studying the 
curves plotted in 
Figure 3, we note 
that the fluidizing or flow velocity 
follows more nearly the Newtonian 
Law, whereas the velocity for lifting 
currents runs close to the interme- 
diate turbulent flow law, for the 
same particle size range. This might 
be expected, as considerable more 
turbulency is encountered under the 
conditions at which flow or fluidiz- 
ing velocity is expressed. The di- 
verging curves show the increasing 
effect of particle interference and 
the increasing ratio in sizes of par- 
ticles between lifting and entrain- 
ment velocities. 

If we select a point on the lower 
fluidizing velocity curve represent- 
ing one particle size, then this point 
would represent the lowest flow ve- 


Fig. 3. Graph showing the lifting and fluid- 
izing velocities for crushed stone. 


Size Range 
Of Fluid Bed 


locity of the system and the mayj. 
mum size particle fluidized in tha 
system. By following horizon 
across to the lifting or entraining ye. 
locity curve, we establish a second 
point, which would represent the 
smallest size particle that may juy 
be lifted by this gas velocity. This 
allows the establishment of an ap. 
proximate range of sizes for a fluid 
system of any gas velocity level, ]t 
can be seen that, in the range of 
sizes within which these curves were 
determined, the ratio changes ap. 
proximately with the velocity. For 
any particle size, a velocity above 
the lifting velocity curve would re. 
sult in entrainment, while any ve. 
locity below the fluidizing velocity 
curve would cause static bed condi. 
tions. (See Figure 4.) 

These two curves then may be 
used to show the range of fluid en. 
ergy level. The flow curve would 
represent “low-energy” fluidization, 
whereas the lifting velocity curve 
would be “high-energy” fluidization 
for any one particular size particles, 
This may be stated still differently, 
With a maximum range of sizes, as 

(Continued on page 104) 
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IN the May 1942 issue of 
Prr AND Quarry an article 
published describing 
Mee the Ellernan Calciner, an 
entirely new type of kiln de- 
signed specifically to burn small- 
sized limestone. In this article, T. 
R. Ellerbeck, vice president and 
general manager of the Utah Lime 
& Stone Company, Salt Lake City, 
Utah, and inventor of this calciner, 
described it in detail and gave some 
of the results obtained in the short 
period the first two units of the 
company’s plant had operated up 
to that time. World War II inter- 
fered with Mr. Ellerbeck’s plans to 
make many other installations of this 
kiln. However, two of the kilns were 
sold and installed late in 1944, under 
government priority, for special low- 
temperature calcination of dolomite 
for production of magnesia. It also 
did not prevent him from installing 
a third and larger unit in his own 
plant in 1944. Now that the war is 
over, a fourth unit is soon to be in- 
stalled in this plant and other in- 
stallations are under way or planned 
in various sections of this country, 
Europe and Asia Minor. 

The purpose of this article is pri- 
marily to give the latest operating 
data on the calciners installed in 
the Utah plant where the oldest unit 
is now in its seventh year of nearly 
constant operation. First, however, 
a little background on the develop- 
ment of this machine is necessary as 
well as a brief description of its de- 
sign which is basically unchanged 
from the time of the other article. 

The Utah Lime Plant at Dolo- 
mite, Utah, about 40 miles west of 











Calciners at Utah Lime & Stone Co. 
Set Operating Records 








By WALTER E. TRAUFFER 





® A general view of the Utah Lime & Stone Company's plant at Dolomite, Utah, showing old 
vertical kilns (right). The roof, damaged by a storm, is being replaced. 


Salt Lake City, Utah, was an 
ordinary shaft-kiln plant with four 
Keystone-type kilns when the first 
No. 1 Ellernan Calciner was in- 
stalled late in 1940. In 1941 a No. 
1E unit was added and a No. 2E 
unit was installed in 1944. These 
units are known respectively as Kilns 
No. 5, 6 and 7. Their installation 
interfered in no way with the opera- 
tion of the four shaft kilns, No. 1, 2, 
3 and 4, but the use of the latter 
was gradually discontinued as the 
calciners were installed and proved 
their ability to carry the production 
load. The new No. 2E calciner 
(Kiln No. 8) to be installed soon, 
however, will be in the location of 
the No. 2 shaft kiln which is being 
dismantled. Later two more calciners 
will replace the other shaft kilns. 
The Ellernan Calciner is a vertical 








® Left: The blower and burner on the oven (tempering chamber) 
side of one 5-ton calciner. Below: Left to right: J. F. Ellerbeck, 
ceneral superintendent; T. R. Ellerbeck, vice-president and general 


manager; W. E. Trauffer, PIT AND QUARRY. 


direct-heat-transfer unit which com- 
bines in compact form a preheater, 
calciner and cooler. Its design can 
most readily be understood by re- 
ferring to the accompanying draw- 
ings (Fig. 1). The design includes 
the following features: 

1. Continuous feed, 
and operation. 

2. Tempering of the calcining 
gases to any desired tempera- 
ture before they enter the cal- 
cining chamber. 

3. Multi-variable discharge con- 
trol to balance flow of material 
through all sections against 
calcining conditions in each 

_ section. 

4. Separate positively controlled 
cooling air circuit. 

Each calciner is completely instru- 

mented with a tuel meter, an oven 


discharge 








temperature recorder, an exhaust 
gas temperature recorder, and two 
draft indicators. The instrument 
board for the newest kiln (No. 7) 
has Bristol and Tagliabue recorders 
and Trimount and Meriam draft 
gages. 

The stone, of suitable size, is dis- 
charged from a storage bin into the 
feed hopper of the calciner. From 
there it drops through five trans- 
verse openings in the hood chamber 
which serve as the preheaters, into 
the calcining chamber in which are 
three staggered rows of tunnel beams 
spanning it transversely. Under the 
last’ row of beams five transverse 
beams resting on the bottom of the 
calciner break the cooling section 
into six separate compartments over 
the discharge mechanism. The ma- 
terial moves through the calciner en- 
tirely by gravity. 

The oven or combustion and tem- 
pering chamber, as shown in the 
drawings, is outside the calciner 
proper and is fired with one oil 
burner. This tips downward into 
the oven in order to project the 
short flame toward the stream of 
secondary or tempering air entering 
from atmosphere through an inlet 
at the bottom of the oven. The tem- 
perature of the calcining gases va- 
ries depending upon the character- 
istics of the stone being calcined. 
For the stone being used at the Utah 


plant a temperature of 2440 deg. F. 
is maintained in the oven which 
means that the actual calcining tem- 
perature in the kiln is about 2200 
deg. F. The tempered hot gases en- 
ter the mass of stone in the calcining 
section through two rows of open- 
ings, one just under the top row of 
tunnel beams and one just under the 
second row of beams. These gases 
pass into and up through this mass 
of stone which is slowly moving 
downward, calcining it and passing 
on up into the preheating section. 
The gases are finally discharged 
from the stone into the hood cham- 
ber which is located around the feed 
spouts between the top of the brick- 
work and the bottom of the feed 
hopper. The gases are drawn from 
a central’ point in fhis chamber 


through a pipe by means of an ex-: 


haust fan. 

Experience has shown that the 
best way to control the kiln is by 
maintaining an even volume of gas 
entering the calcining chamber. 
This makes operation of the calciner 
practically automatic except for 
minor adjustments at infrequent in- 
tervals once the proper balance is 
attained. There are no major varia- 
bles in its operation. The main flow 


@ Fig. |. Vertical sections of a calcining 
unit, showing the general design and flow of 
material and gases. 
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of gas out of the kiln controls the 
temperature. If this gas flow 
changes the primary air and the 
leakage remain constant and only 
the amount of tempering air enter. 
ing the oven is changed. A change 
in the amount of tempering air 
would cause a change in the oven 
temperature. The draft fan has a 
damper in the discharge pipe which 
is remotely controlled from a point 
near the instrument panel. This 
damper is adjusted from time to 
time in order to maintain a constant 
volume of gas flow out of the kiln 
and consequently an even tempera- 
ture in the oven. Slight changes in 
the draft required are caused by 
changes in resistance through the 
mass of stone and atmospheric tem- 
perature changes. 

The open gravity discharge from 
the bin into the feed hopper main- 
tains a constant level of material and 
consequently a fairly uniform leak- 
age of air through the stone. This 
forms about one-third of the total 
exhaust air. 

The material air seal above the 
calcining chamber is adequate by 
itself but the one below through the 
cooling section is not, as it lacks 
height. Rather than increase the 
height of the kiln by extending the 
cooling section a cooling air outlet 
is installed at the top of the section 
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just below the bottom row of tunnel 
beams to maintain the proper bal- 
ance. There is also a draft gauge 
on the cooling air header, and a 
damper in the pipe controls the per- 
centage of this air which goes up 
through the material and the 
amount diverted through the header 
into the exhaust gas line. Once the 
damper is properly adjusted so that 
only as much cooling air enters as 
can be adequately preheated above 
the calcining temperature of the 
stone before it passes the middle row 
of beams it need not be changed as 
the exhaust and cooling air with- 
drawn then remain in proportion 
regardless of any adjustments made 
to the main damper in the exhaust 
gas line. These two additions to the 
exhaust gases ahead of the fan bring 
the exhaust gas temperature down 
from about 525 deg. F. leaving the 
stone, to about 300 deg. in the hood 
chamber and at the fan. The lime 
discharged from the cooling section 
is at almost atmospheric tempera- 
ture. This system of draft control 
increases the fan load considerably 
but this is unimportant compared to 
the economy of cooler air at the fan 
| and a cool discharged lime. 

The flow of stone down through 
the calciner is controlled by the 


multi-variable discharge mechanism 
at the bottom of the cooling section. 
As the stone moves down through 
the calcining section, that portion of 
it which is closest to the source of 
heat. inevitably gets a little more 
heat than that farthest from the 
source. This difference is slight, 
however, due to the stirring action 
created in passing over the tunnel 
beams, and the firing through two 
horizontal series of ports, and is 
taken care of by adjustments of the 
discharge mechanism. 

The. discharge. mechanism or 
feeder is set to discharge at a pre- 
determined rate and is driven 
through a J. F. S. variable-speed 
transmission. Only at rare intervals 
when some wear factor makes it 
necessary by changing the output 
rate is the feeder speed adjusted. 
This occurs about every 10 days or 
two weeks. In this feeder provision 
is made so that the rate of flow 
through each of the six sections of 
the chamber may be varied inde- 
pendently of any other section. This 


@ Right: Draft and temperature gages for 
the 10-ton calciner. 

@ Below, left: Exhaust side view of the two 

5-ton calciners, with cooling air and exhaust 

gas outlets. Right: One of the 5-ton cal- 

ciners with discharge chutes tipped to dis- 

charge lime into a sample box on the floor. 


makes it possible to balance the flow 
of material from each point in the 
kiln against the heat available at 
that point so that all the lime pro- 
duced is calcined equally. The two 
small kilns cciglaall designed for 
4% tons are set to produce 5 tons 
each and the large kiln 10 tons 
daily. The No. 8 kiln to be installed 
will have a 12-ton daily capacity. 
Under the conditions existing at 
this plant it has been found advis- 
able to set the burners of all the 
kilns to use 40 gallons of the No. 1 
burner oil per ton of lime produced. 





This is a 137,600 B.t.u. oil of 34. 


gravity and this rate equals 5,504,- 
000 B.t.u. per ton of lime. The 
fuel rate is only changed when there 
is a sharp change in the rock char- 
acteristics and sometimes months go 
by before an adjustment is neces- 
sary. A Denver Fire Clay burner 
with a 16-ounce pressure blower is 
used. The oil is automatically shut 
off in case of power failure to pre- 
vent damage to the kiln. 

A heavier oil could be used more 
economically and this will be done 
as soon as the oil storage tank is 
moved closer to the plant and pro- 
vision is made for heating it in cold 
weather. This change will be an 
operating economy as fuel consump- 
tion will be lowered somewhat and 
the heavier oil is much cheaper than 
that now being used. 

It can be seen from the above 
description that, once the necessary 
adjustments are made, the operation 
of the calciner becomes nearly auto- 
matic. The operator watches the 


oven temperature gauge most care- 
fully and adjusts the main damper 
only wher there is a serious varia- 
tion in temperature. Usually a 
slight adjustment is necessary every 
2 or 3 hours and this could be done 


automatically. Normal draft is 0.75 
in. in the exhaust hood and 0.5 in. 


@ Fig. 2. Firing sheet for the 10-ton calciner 

on March 16, 1947. On this sheet are re- 

corded periodic checks made on the opera- 
tion. 


FIRING SHEET 


20 MINUTE 
VOLUME SAMPLES 


VOLUME 
no RATE 
SAMPLE TONS 


PLUS 
TIME Cu. FT. INCHES PER DAY 


in the cooling air header and this 
ratio is automatically maintained. In 
several days’ run the exhaust-head 
draft may range from 0.72 to 0.76 
in. and this is usually due to a change 
in resistance through the rock or 
changes in the atmospheric tempera- 
ture. 

Every 4 hours the operator checks 
the tonnage of lime produced and 
the fuel consumption. The oil read- 
ing is obtained by means of a 
counter and a stop watch and any 
variation over 1 percent from the set 
amount is adjusted through a needle 
valve at the burner. A 20-minute 
sample of lime is taken by flipping 
a gate to divert the material into a 
pan and its volume is measured in 
order to check the tonnage rate. As 
the weight of the lime per cubic foot 
is known this method is the most 
accurate. Any variation over 2 per- 
cent from the set amount requires 
adjustment of the rate of with- 
drawal. This is usually necessary 
every 10 days or 2 weeks and is 
done with a stop watch also but it 
has been found unnecessary to make 
these checks so often and an 8-hour 
schedule is being adopted. 

Kiln No. 6 is adjusted to produce 
5 tons of lime daily with a fuel con- 
sumption of 40 gallons per ton and 
a temperature of 2440 deg. F. at 
the oven thermocouple. The burner 
has a chart which shows that the de- 
sired rate is 8.33 gals. per hour and 
234 cu. ft. of discharge for 20-min. 


KILN NO. 6 DATE 3 ‘4 


OIL RATE 


SAMPLE TIME 
WEIGHT PER 


PER CU.FT. GAL. 
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sample. On a firing sheet, Fig, 9 
he records the hourly oil meter and 
hood and header draft readings, the 
volume sample and oil rate check; 
made every four hours, and the 
weight per cu. ft. of the sample 
Fig. 3 is a typical 24-hour char 
from the recorder connected to the 
oven thermocouple showing hoy 
uniform the temperature is and how 
close it stays to the set 2440 deg 
Fig. 4 is a typical 24-hour char 
from the recorder connected to the 
exhaust gas thermocouple. 

These calciners require very little 
attention or maintenance. They are 
shut down every 12 to 14 months 
for a periodic check or cleanout, 
Very little hard cake is found in 
them and only a little dirt on the 
top row of tunnel beams. Usually 
no patching is necessary but some. 
times as many as 4 or 5 of the tun- 
nel beams need to be replaced. This 
is not difficult as these beams are 
separate from the main brickwork. 
It takes four days to cool off the cal- 
ciner, replace the beams, and get it 
back in full operation. If some of 
the lining needs to be replaced an- 
other day is required. The No. 6 
kiln has just been partly relined for 
the first time since it was built in 
1941. .The upper two-thirds of the 
4¥%-in. lining in the calcining sec- 
tion was replaced, requiring about 
250 high-alumina brick. In the light 
of present knowledge a 10-year lin- 
ing life is now expected. 

FIREMAN | 2 


LIME DISPOSAL HEADER 


Orarr 


PULVERIZEO 


PULVER 1ZE0 


SK'D 


PULVER IZED 


SK 
" CT] 


-78 | 77477 





Pit and Quarry 


BSES\E || 


T 






2 


york. 
- Cal. 
et it 
e of 


i a 


~ 


wre re ere ee ee em tl 


arry 








———— 














Calciner No. No. 1 No. 2 
on 
Capacity—tons/24 hr. burned lime....................-. 6 122 
MeeOO TID. once cc cesccrecccgeererecscceraneessecscenes \% non 4" %'—1 4 
WAAR OVOTEIL... oon cece seen c gens epiecceun secre cies 10’0 14’0° 
QUOTE o.0.6 0 eee bed access digonccesesecetecse ese 10’10” 14/1 
Height (floor to top of feed hopper)...................... 15/1014" 276" 
Height of brickwork. ................. esses eeeee ee eeeee 6’1%4" 11/0" 
Height of feed hopper...............-..sseeeeeececenees 6’0" 10’0 
Wiadal OVEN COPORIONIO 5566 os os seen ese eseeecees 2350°F 2300°F 
Exhaust gas temperature (average)................-..4-- 350°F 350°F 
Discharged lime temperature..................-.eeeeeees 100°F 100°F 








The standard construction and 
specifications of these calciners is 
shown in the accompanying chart. 

Standard construction is 9-in. fire- 
brick with 4'%-in. insulation. A 
%-in. Johns-Manville Transite 
board face is used over the insula- 
tion on the calciner; the balance has 


@ Fig. 3. Tempering chamber temperature 
chart for the 10-ton calciner on March 15, 





a 4-in. common clay brick cover. 
In the hot zone and on the inner 
face of the oven 70 percent alumina 
brick is used. The cooling and pre- 
heating zone and other parts of the 
kiln are lined with No. 1 firebrick. 

Carbon-dioxide (CO, gas) has 
never been produced at this plant 
but tests indicate that the Ellernan 
Calciner is an excellent producer. 




































































under way will be used basically for 
this purpose. In order to produce this 
gas only minor changes in the kiln 
design are necessary. Hinged hoods 
are placed over the feed hopper and 
charging is done periodically to re- 
tain the seal. The cooling air circuit 
is handled by a separate fan which 
discharges to atmosphere. The un- 
diluted hot exhaust gases are recir- 
culated through the oven for tem- 
pering after passing through a 
cleaner to remove dust in order to 
get the desired 34 percent CO, con- 
tent. 

The limestone used at this plant 
is not ideally suited for this type of 
calciner. The stone is a dense, fine- 
grained limestone containing about 
53 percent CaO and 1.2 percent 

(Continued on page 104) 
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THE LIME PLANT 


OPERATOR 


By WOLF G. BAUER 


HYDRATION IN THEORY AND PRACTICE 


Part Vi—Dust Control 





a lime plant which employs 

no hydrating system is often 
a difficult and costly job. One rea- 
son for this is the fact that lime dust, 
due to its white color, is a very prom- 
inent nuisance, one where a little 
goes a long way. 

Cyclones, both the large-diameter 
and the more efficient small-diameter 
types, do not remove much of the 
minus 40-micron fraction. The use 
of small-diameter cyclones requires 
two to three times the pressure of 
large-diameter centrifugal collectors, 
and actually only a small additional 
percentage of dust between 20 and 
60 microns is removed. More or less 
complete elimination of the finest 
dust must therefore be done by fil- 
tering the air through bag dust col- 
lectors (which cannot use vapor- 
carrying dust), or through wet-type 
high velocity scrubbers and washers. 
Filters and scrubbers will remove 
particles down to ¥-micron sizes, 
while electrostatic precipitators will 
be quite efficient down to sub-micro- 
scopic diameters in the range of 
thousandth of a micron. In order to 
recover usable lime dust, therefore, 
expensive electrostatic and trouble- 
some filtering methods would have 
to be resorted to. However, if the 
plant includes a hydrating depart- 
ment, then water scrubbing can be 
employed to advantage, and all lime 
recovered as sludge can be added to 
the hydrating water to become part 
of the finished product. 

If, as is often the case in some 
lime plants, the hydrator is alluded 
to as a handy “garbage can” for 
poor lime around the plant, this 
questionable distinction may be en- 
hanced somewhat by considering the 
machine also as a dust-collecting 
means and disposer not only of hy- 
drate processing dust, but also of 
lime dust collected in various other 
parts of the plant, such as around 
crushers, grinders, screens, sacking 
spouts, bagging prem and air 
vents of cyclones and classifyi 
tems. All these dusts can Se ied to 


A\2: lime, plan of lime dust in 


100 


a centralized wet dust collection unit 
integrated with the hydrator opera- 
tion. 


Principles of 


Moving gases 
Wet Collection 


carrying dusts 
are very much 
like moving gases containing heat. 
To transfer heat from gas to solids 
by convection efficiently and rap- 
idly, turbulency and high gas veloci- 
ties are required, as we discussed in 
earlier articles on that subject. High 
gas velocities increase friction, pres- 
sure, and power to move the gas. So 
it is with dust-carrying gases. The 
more efficient the collecting system, 
the more we must pay in power in- 
put for creating either high centrifu- 
gal dust separation, or impingement 
of dust and gas on liquid entraining- 
films and surfaces. — 

Many operators, and some de- 
signers also, have shown a complete 
lack of understanding of the rela- 
tionship between gas velocity, gas- 
path direction changes, and the sur- 
face factor of the entraining liquid 
film. Some operators still labor un- 


der the impression that if they 
atomize a spray of water finely 
enough, and vent the dusty gas 
through such a spray counter-cur- 
rently, the dust can be efficiently re- 
moved. True enough, water atomi- 
zation produces a large liquid sur- 
face and impingement area. The 
forgotten factor, however, is the dif- 
ferential velocity between gas and 
liquid, and the frictional and impact 
force that can be exerted between 
them, for the finer we disperse the 
water droplets to increase surface 
area, the lower must the gas velocity 
be held to prevent both water and 
dust entrainment. 

Fortunately, the problem can be 
solved efficiently because of the rela- 
tive ease with which water can be 
made to flow in thin streams and 


' films over gas and dust impingement 


surfaces. It remains only to direct 
the dusty gases against such surfaces 
at suitable velocities, and within 
pressure drops that are in line within 
the power expenditures and collect- 
ing efficiencies warranted and rfe- 
quired by any installation. 


® Hydration and lime plant dust-collection flow sheet. 
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praft and Water Last month we 
Requirements took issue with 

the practice of 
adding hydrating water in ac- 
cordance with the wetness and dry- 
ness of the hydrator discharge prod- 
uct. In this article we want to draw 
attention to the fact that the amount 
of hydrating water is not necessarily 
the right quantity for scrubbing the 
hydrate dust from the exhaust of the 
hydrator. In fact, if a reasonably 
clean exhaust is to be achieved, ad- 
ditional water is quite necessary in 
most instances. 

Furthermore, if the necessary wet- 
ting surface is provided in the dust 
collecting stack or system, natural 
draft by reason of hot steam and air 
is insufficient to overcome the sub- 
sequent impact and eddy losses that 
are a byproduct of efficient dust re- 
moval. 

In order to provide ample im- 


| pingement surface which can be 


covered by a moving film of water 
of sufficient depth and velocity to 
flush the surfaces clean of dust, re- 
cycling of the collected milk of lime 
must be resorted to. This requires a 
collecting tank, mechanical or hy- 
draulic agitation, milk circulation 
pump, and automatic float-con- 
trolled make-up water valve to regu- 
late for the hydrator requirements. 


Hydrator Particle size of hy- 
Dust drate dust may vary 

from 100 to submi- 
cron diameters, the quantity of the 
coarser fractions depending on the 
air and steam velocities maintained 
over the various agitation zones in 
the hydrator. In most commercial 
hydrators the dewpoint temperature 
is not reached until the gases enter 
the exhaust stack. Before this con- 
densing condition is approached, the 
hydrate particles behave like dry 
dust in the steam and vapor, and 
are readily picked up and carried 
along as they would be in dry air. 
At and below the dew point (tem- 
perature at which the water vapor 
or steam condenses to foggy mist, 
and which is below 212 deg. F. de- 
pending on the ratio of vapor and 
air, and the pressure) the hydrate 
particles act as nuclei for the con- 
densing vapor, gaining thereby in 
mass and agglomerating tendencies. 
This is especially true at the surfaces 
of the cooler water films against 
which the dusty gas must be di- 
rected. The affinity of a condensate- 
adsorbed particle of hydrate toward 
the wetted surface is much greater 
than that of a dry particle above 
dewpoint temperature. Hence rapid 
cooling is desirable. In fact, it is this 
condensing feature that makes the 
old-fashioned water-sprayed hydra- 
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tor stacks seem more efficient than 
is actually the case. 

The dust suspended in water as a 
milk is readily handled as such if 
agitation and motion is maintained 
in the collectors and lines. It is good 
practice to use a screen or grid be- 
tween the scrubber and collecting 
tank, and also to employ long-radius 
pipe bends instead of standard ells 
and fittings. The circulating system 
should be flushed with clean water 
after each run, and the scrubber it- 
self should be provided with flushing 
nozzles and connections. Gate valves 
are preferred over globe valves. Col- 
lecting tank bottom should be coni- 
cal. Water inlet or outlet from the 
conical bottom can be tangential for 
swirling agitation during circulation. 
Figure I gives a flow-sheet arrange- 
ment of such a system in its simplest 
form. 

The quantity of water oe 
for scrubbing (i.e. size of scrubber) 
is a function of the hydrator output 
and steam generation, the amount 
of controlling air used in the hydra- 
tor, and the quantity of additional 
lime-carrying air added from other 
dust-collecting points in the plant. 
The more water that is circulated, 
the greater the wetting surface that 
can be employed. 


Gas For a rough estimate 
Handling we may say that 100 

c.f.m. of steam per ton 
of quicklime per hour will be 
given off by the hydrator. The 
amount of cooling and drying air 
used depends on the machine and 
process. A fan capacity of 500 
c.f.m. per ton of lime per hour at 
2 in. to 5 in. s.p. can be considered 
ample for most cases, the pressure 
drop depending on the thoroughness 
of dust collection required, and be- 
ing, therefore, a function of scrub- 
ber design. An additional 1000 to 
5000 c.f.m. may be added to take 
care of lime dust air from other 
plant points. 

The conditioning air used in a 
stage-controlled hydrator must be 
varied independently of the scrubber 
gas velocity requirements. This is 
another way of saying that the mini- 
mum gas velocities for efficient 
scrubbing must be maintained 
through the scrubber irrespective of 


_ air requirements in the hydrator. 


Types of The value of a wet- 
Scrubbers wall separator over a 

dry-wall separator lies 
mainly in the ability of water films 
to capture very fine particles. When 
direction of a high-velocity gas 
stream is suddenly changed, as by 
impingement and rebound from a 
surface, entrained particles change 


direction slower than the gas and 
concentrate, therefore, near and 
against the impingement surface. In 
a dry-wall separator, the finer par- 
ticles may rebound sufficiently from 
the surface to be swept away again 
by the gas current, while the contact 
with the same surface while wet 
would result in adhesion and re- 
moval of the particles by the flowing 
water film. 

It can be gathered from this brief 
description that, whereas rotational 
inertia is relied upon in dry-wall 
separators, to cause particles to be 
thrown out of the gas stream or vor- 
tex, only change in direction 
through direct impingement is re- 
quired to force particles into the 
water film or onto the surface of the 
water film, and so cause capture. 

Rotational or vortex-type gas 
paths are employed for two reasons, 
one, to lengthen the gas path and 
separation time within a given col- 
lector space, and, secondly, to apply 
centrifugal loading on the particle, 
and with the least pressure conver- 
sion losses in changifg from velocity 
to static energy. We can, therefore, 
arrive at a combination design of 
wet centrifugal collector in which 
only additional wet impingement 
surface needs be provided. With a 
little engineering it is well within the 
means of the small plant and shop 
to construct their own wet collector 
for their hydrator or plant needs. 
In connecting such scrubbers to the 
hydrator it should be kept in mind 
to maintain the gases above the con- 
densation temperature until they 
pass into the scrubbing zone. This 
can be accomplished by placing 
scrubber inlets close to the hydrator, 
and also insulating the connecting 
ducts. 

For those plants which can afford 
to invest in a complete wet scrubber 
installation, there are several types 
which have been used quite success- . 
fully on hydrator exhausts, as well 
as on kiln waste gases and other 
dusty plant outlet vents. In the 
American Air Filter Co. static Roto- 
clone, high impingement and wet- 
ting of dusty gases is achieved by 
inducing a curtain of water through 
a figure-S slot. In the scrubber by 
Schmieg Industries, the curtain of 
water thrown against the impinge- 
ment baffles is created by revolving 
drums partly submerged in the col- 
lecting water. The Schneible scrub- 
ber employs centrifugal impinge- 
ment action and fairly heavy 
re-circulation of scrubbing water, 
and has been used with good results 
on hydrators. 

Aside from these stationary or 

(Continued on page 106) 





AGSTONE DIVISION OF PENNSYLVANIA 


THE value of crops pro- 
duced on three types of soil 
very common in northern 
and central Pennsylvania 
can be approximately dou- 
applications of lime, accord- 
ing to a statement made by J. W. 
White, research worker at the Agri- 
cultural experiment station, Penn- 
sylvania State College, in addressing 
the recent Annual Meeting of the 
Agricultural Limestone Division of 
the Pennsylvania Stone Producers 
Association. This meeting was held 
March 24, 1947, at the Penn Harris 
Hotel, Harrisburg, Pa. 

On the less acid Hagerstown soil 
found at the station, trials with corn, 
oats, wheat, and hay over a 70-year 
period have shown liming to increase 
the value of crops by 25 to 50 per- 
cent. 

Preliminary results of research in- 
dicate that, yields of corn hybrids 
vary in response to fertilizers, A. C. 
Richer, soils technologist, pointed 
out. As the planting rates of corn 
increase and competition between 
individual plants becomes keener, 
the protein content of the grain 
drops sharply. Part of this decline 
can be overcome by fertilization. 

Dr. H. K. Wilson, vice-dean of 
the School of Agriculture, also spoke, 
and said that many unproductive 
pastures can be made highly pro- 
ductive by reseeding and the peri- 
odic application of moderate 
amounts of fertilizer. 

During a business meeting for the 
membership only, a general discus- 
sion was held on the merits of the 
contract system versus the purchase 
order method of making liming ma- 
terials available to the farmers of 
Pennsylvania, with the consensus of 
opinion equally divided. 

The following officers were elected 
for the ensuing year: 

Chairman, F. E. Wholaver, secretary- 
treasurer, Whiterock Quarries, Belle- 
fonte, Pa.; vice-chairman, Paul I. Det- 
wiler, New Enterprise Stone & Lime Co., 
New Enterprise, Pa.; treasurer, Ellwood 
Gilbert, president, New Castle Lime & 
Stone Co., New Castle, Pa.; secretary, 
H. H. Wagner, general manager, Penn- 
sylvania Stone Producers Assn., Harris- 
burg, Pa. 


ancthert 





The Pit and Quarry Directory 
lists all the important nonmetallic 
minerals producers, both alpha- 
betically and geographically. It 
is distributed free only to those 
listed in it. To all others the price 
is $15.00 per copy. 
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STONE PRODUCERS MEETS IN HARRISBURG 


@ Left to right: G. S. Ruoss, Leacock, Pa.; E. A. Weymouth, Pittsburgh Limestone Corp, 

Pittsburgh, Pa.; Shirley T. Aungst, Agricultural Limestone Div., Pa. Stone Producers Assn., 

Harrisburg, Pa.; Ellwood Gilbert, president, New Castle Lime & Stone Co., New Castle, Pa,, 

and treasurer, Agricultural Limestone Division; |. M. Martin, Blue Ball, Pa.; C. W. Mayer, 

Bradley Pulverizer Co., Allentown, Pa.; C. S. Good and D. M. Burkholder, Ephrata, Pa.; and 
L. M. Hoover, Bareville, Pa. 


@ Left to right: F. E. Wholaver, secretary-treasurer, Whiterock Quarries, Bellefonte, Pa., and 

chairman of the Division; K. O. Brown, New Castle Lime & Stone Co., New Castle, Pa.; W. C. 

Curtin, Warner Co., Bellefonte, Pa.; C. A. Zehner, state director, Production & Marketing 

Adm., Harrisburg, Pa.; J. B. Whittaker, American Cyanamid Co., Harrisburg, Pa.; C. E. 

Peterson, Pine Creek Lime & Stone Co., Jersey Shore, Pa.; and H. L. Manwaring, U. S. 
Department of Agriculture, Washington, D. C. 


@ Left to right: C. T. Burton, American Cyanamid Co., Pittsburgh, Pa.; H. M. Bally 

Binkley Bros. & Ober, East Petersburg, Pa.; Harold Poorman and L. B. Smith, Inc., Camp Hi , 

Pa.; J. P. Peacock, Bethlehem Steel Co., Bethlehem, Pa.; Richard Evans, Evans-Roberts, Inc. 

Norristown, Pa.; H. W. Lynn, Bethlehem Steel Co., Steelton, Pa.; Carl Beckler, Bethlehem 
Steel Co., Bethlehem, Pa. 
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@ This large modern plant of the Hercules 
CementCo. uses both automatic and automatic- 


continuous Sly Dust Filters. 


Only Cloth-Screen Type Filters will collect 
the really fine dust. Compared with other cloth- 
screen filters, Sly provides greater filtering 


capacity, power savings, easier bag replace- 


ment, automatic control, and effect important 


economies in operation and maintenance. 


May we discuss your dust problem with you? 


THE W. W. SLY MANUFACTURING CO. 
4745 TRAIN AVENUE + CLEVELAND 2, OHIO 


INDUSTRIAL DUST CONTROL 

















7. 


+ bitin 


Ve Ve 


’ : 


Ps UNIT PARTICLE (MOVEMENT DIRECTION) 
Ve ® FLUIDIZING VELOCITY 
V_ = LIFTING VELOCITY 





























“Cape Ann 


FORGED 
STEEL DROP BALL 


A FORGED Steel 
Drop Ball of rugged 
design engineered 
to give gréater 
efficiency for eco- 
nomical secondary 
breakage! 


2000 to 8000 lbs. 


Deliveries prompt. 


For further information write— 


Cape Ann Anchor & Forge Co. 


Gloucester - Massachusetts 











Fluidization 
(From page 94) 

represented by a horizontal line X, 
Y,, between the flow and lifting 
curves, we must keep velocity con- 
stant; while at the other extreme, if 
we had minimum or zero particle 
size range, as represented by a ver- 
tical line X, Y, between the two 
curves, we would achieve a maxi- 
mum range of velocities from low 
level to high level fluidization. In 
practical application this would 
mean that, if we needed to change 
our gas velocities in a process, we 
would have to narrow the particle 
size range, and our connecting line 
X, Y, would then have some positive 


@ Fig. 4. Exhaust gas temperature chart for 
the 10-ton calciner on March 15, 1947. 


Zo 


a6 AM. 





Fig. 4. Relationship of fluidizing-to-lifting 
velocity. 


slope from X to Y,, the slope deter. 
mining whether range in fluid ve. 
locities or in particle size was to be 
the most important variable of the 
particular fluidization system. 


Calciners Set New Records 
(From page 99) 

MgO. It breaks up into flat slabby 
pieces with a low void content which 
do not handle or burn as efficiently 
as a more cubical stone. These origi- 
nal calciners, which are producing 
5 and 10 tons daily at this plant, 
are smaller than the standard cal- 
ciners which will produce 6 and 12 
tons daily. 
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(his stone is quarried and sized at 
the company’s crushed stone and 
agstone plant and is hauled about 
9 miles to the lime plant. There it 
js rescreened and cleaned over a 
Simplicity vibrating screen before 
it is discharged from skip cars into 
the kiln-feed bins. These cars are 
to be replaced by a conveyor. The 
kiln-feed bins hold enough stone for 
36-hours operation. J. T. Ellerbeck 
js general superintendent of all op- 
erations. 





Lime Plant Operator 
(From page 101) 
static-type scrubbers, the use of es- 
pecially-designed dynamic or rotat- 
ing wet scrubbers can be employed, 
and can be adapted readily to this 
work. Fundamentally these are not 
different from centrifugal wet-wall 
cyclones except for the fact that the 
gas vortex is created by a fan-type 
| wheel instead of a _ high-velocity 
tangential gas entry to the circular 
chamber. Water is sprayed against 
the blading which is closely spaced 
for maximum surface. The sludge 
is drained out continuously at the 
discharge end of the scroll collector. 
It can be seen that such dynamic 
centrifugal scrubbers combine the 
function of a dust collector with 
that of an exhauster. Such spray 





TRIPLE CHECK PRODUCTION 
V Automatically ... . 
V Accurately ... «= » 
v Economically... . ; 


with the MERRICK 


WEIGHTOMETER 








This is the modern, time-proven method of 

continuous weighing and recording of raw 

materials handled by belt conveyors. For 

Precision and economy, specify MERRICK 

Weightometers in your production line. 
rite for Catalog. 


MERRICK SCALE MFG. CO. 
Passaic, New Jersey 
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EAGLE PULVERIZER — Model 12-24 


Get --- 
COST REDUCTION 


along with your 


STONE REDUCTION 


ee - USE aN 


EAGLE PULVERIZER! 


Tough as a battleship for the terrific 
punishment a crusher has to take—yet sim- 
ple in design. 


& Electrically-welded steel plate frame by 
the originators of electrically welded crusher 
frames. 


All wear plates and screen bars are re- 
versible for greatest economy. 

Increased capacity and cubical shape of 
material are yours with an EAGLE 


See your Eagle dealer or write for details. 


EAGLE CRUSHER CO., INC. 


C7 NG le), Mme) site) 





and scrubbing provisions can be ar- 


ranged for several types of common > 


fans, and these considerably enhance 
and augment the efficiency of a 
plant-designed wet-wall collector. 

In review then, the following facts 
may be established. 


1, 


The use of extra heat and dry- 
ing facilities presented by a 
hydrator allows all lime dust 
in the plant to be recovered as 
a saleable product by scrub- 
bing the hydrate dust with the 
plant dust in a common wet 
collector, and at the same time 
provide the hydrator with a 
processing steam and air con- 
trol means. 


. In order to remove the finer 


sizes of dust from the air and 
vapor (i.e. sizes below 50-mi- 
cron diameters), scrubber de- 
sign should feature high-im- 
pinging gas velocities directed 
against maximum wet-film 
surfaces washed by an ample 
quantity of circulating water 
that is independent of hy- 
drator needs. 
(To be continued) 











Complete but condensed infor- 
mation on nonmetallic minerals 
production is contained in the 
statistics chapter of the Pit and 
Quarry Handbook. 








UNIVERSAL AG-STONE 
SCREENS 


Your assurance of 
faster, more accu- 


rate sizing of agri- 
Type “MR” 
42” x 96” 


cultural limestone Double-deck 


aggregate. 


Hundreds of ag-stone producers know the all-around effi- 
ciency of the Universal, profit by its low maintenance costs 
and time-saving freedom from complicated design. 


There's a variety of light and heavy duty 
models to best fit your requirements. 


It will pay you to investigate! Send for Catalog +107 
on Screens and Screening. 


INIVERSAL VIBRATING SCREEN CO. 


RACINE ~ ~ WISCONSIN 

















BAUGHMAN ASK-2 Body 


Spreads Lime and Phosphate... 
Plus Many Other Money-Making 
Trucking Services 


GET THE BEST... 





only with the Baughman can you get the full profit- 
able use of your lime spreader body. With low-cost 
patented Baughman attachments, you can spread 
lime and phosphate, dump rock, deliver grain into 
cribs and coal into bins, transfer loads . . . cash in 
on many similar big money jobs. Write for full 
information. 


Rugged ALL-STEEL Construction 


Heavy-duty-built of high tensile alloy steel — lighter, 
stronger, more abrasive-resistant and 5 times more rust- 
resistant than ordinary steel. Arc-welded into a tough 
compact unit. Heavy cut-steel and bronze gears. . . 
genuine Timken bearings throughout. Lengths from 9 
to 25 ft. ' 


:) (L. to R.) Model O Phosphate and Powdered Lime Se. ctusively by 
5 aoouier oe ‘ fede —— —— 
unloading rock... é ide Conveyor or Trans- ., In 
fer ‘eit . . . Motor-driven SemiTrailer Body BAUGHMAN pass ACTURSEE co _ 
Model T Rear Conveyor or Transfer Attachment. “ ehh, Se 
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A.1.M.E. 75th Anniversary Celebrated 
At Annual Meeting 


THE 75th anniversary cele- 

bration and the 164th gen- 

eral meeting of the Ameri- 

can Institute of Mining and 

Metallurgical Engineers 
were held consecutively during the 
week of March 17 to 22 at the 
Waldorf-Astoria Hotel in New York 
City. A World Conference on Min- 
eral Resources, held in conjunction 
with the meeting, gave a definitely 
international flavor to the proceed- 
ings, and attracted delegates and 
visitors from every corner of the 
globe. 

Distinguished speakers addressed 
the Conference on such timely sub- 
jects as international aspects of the 
petroleum industry of the future, 
the effect of economic changes on 
world coal reserves, the philosophy 
of international atomic energy con- 
trol, application of atomic energy 


| to industry, and techniques of min- 


eral exploitation of the future. 


Mineral In his discussion of 
Exploitation mineral exploitation 

techniques of the fu- 
ture, Louis Shattuck Cates, retiring 
president of the A. I. M. E., referred 
to the increased safety and efficiency 
of improved mining methods involv- 
ing the use of diamond drills for 


blast hole drilling. “Recent improve- 
ments,” he said, “in drill bits by 
furnishing hard metal cutting edges 
on small bits and the apparent in- 
crease in the range of drill footage, 
together with the -decrease in the 
size of the rock drills used, make it 
interesting to speculate upon the ap- 
plication of tungsten carbide bits in 
percussion drills to the long-hole 
blasting methods developed by dia- 
mond drilling. It appears that un- 
der some conditions more footage 
per drill shift may be drilled with 
light jackhammer-type machines 
mounted on a jumbo and using 
hard metal bits than with diamond 
drills.” 

Mr. Cates made reference to a 
process, still in the development 
stage, of fusion-piercing for blast 
holes.* He said that tests. to date 
indicate that the technique may be 
successfully applied in fusing verti- 
cal blast holes through extraordinar- 
ily hard rock. 

In reviewing some of the im- 
provements in metallurgical practices 
and equipment which have helped 
keep many mineralized areas in pro- 

*See (Trauffer, W. E.): Oxy-Acetylene 
Drilling Expedites Production of Flint 


Grinding Pebbles. PIT AND QUARRY, April, 
1944, Pages 68-70—THE EDITOR. 





By WILLIAM M. AVERY 





duction, Mr. Cates mentioned par- 
ticularly the Humphreys Spiral, 
which he believes is the most revolu- 
tionary development in the field of 
gravity concentration since the in- 
vention of the shaking table and the 
application of sink-float. He men- 
tioned an application in which the 
Humphreys Spiral is being used to 
make a preliminary concentrate 
from a large lead-zinc tailing dump. 
Capable of treating 5,000 tons of 
material per day, the installation oc- 
cupies an area measuring only 80 
by 112 feet, and it can be operated 
with only three men per shift. Tests 
indicate that the Humphreys Spiral 
may be used in recovering and up- 
grading any material which can be 
benefited by low-cost gravity sep- 
aration. 

A considerable portion of Mr. 
Cates’ paper, which was prepared in 
collaboration with Howland Ban- 
croft, mining consultant, was de- 
voted to aluminum and magnesium 
and their alloys. Mention was made 
of the Alcoa Combination Process 
as being the most notable advance 
in the beneficiation of bauxite in re- 
cent years. This new process, which 
operates in conjunction with the 
standard Bayer Process, recovers 


@ Scene at the 75th anniversary banquet of the American Institute of Mining and Metallurgical Engineers. 
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most of the alumina and soda from 
the Bayer waste by controlled sinter 
technique. 

Mr. Cates predicted that the two 
light metals, aluminum and mag- 
nesium, will inevitably move into 
serious competition with steel in 
American industrial development. 

Following the World Conference 
on Mineral Resources, more than 
200 scientific papers and reports 
were presented in the annual tech- 
nical sessions held at the Waldorf, 
the Pennsylvania Hotel and the En- 
gineering Societies Building. Under 
suitable headings, papers of particu- 
lar interest to producers of non- 
metallic minerals are briefly re- 
viewed in these pages. 


DRILLING AND BLASTING 


In a paper entitled The Develop- 
ment of a Successful Hard-Surfaced 
Bit for Drilling Oil Shale, Tell Ertl, 
John R. Wagner, Jr., and Ernest E. 
Burgh, all of the Bureau of Mines, 
presented a progress report on the 
Bureau’s findings in connection with 
efforts to develop economical 
methods and practices for mining 
oil shale on a commercial scale. 
Mining research in connection with 
the Bureau’s oil-shale demonstration 
plant at Rifle, Colorado, has been 
confined largely to problems asso- 
ciated with drilling. 


Hard Since unusually low 
Surfacing mining costs are nec- 

essary for commercial 
production of shale oil, hard surfac- 
ing of rock bits was tried in order 
to reduce non-productive. time in 
changing drill rods, replacing worn 
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bits and shifting the position of the 
drill. Acetylene Tube Borium, man- 
ufactured by Stoody Company of 
Whittier, California, was used for 
the hard surfacing, and the tech- 
nique has now progressed to the 
point where good bits can be pro- 
duced consistently. Preparation con- 
sists of grinding the cutting edge flat 
to a distance of 1/16 inch from the 
original edge toward the seat of the 
bit, and by grinding the reaming 
points at an angle of 45 degrees to 
the cutting edges to a depth of 3/16 
inch measured from the original 
reaming points toward the seat of 
the bit. Fig. 1 shows a prepared bit 
and Fig. 2 shows a bit after the head 
of hard-surfaced material has been 
welded to the prepared cutting 
edges and reaming points. 

The welding is done with an 
acetylene torch using a Smith No. 
72 welding tip. After the hard sur- 
facing has cooled the bits are 
ground to their original size and 
shape with an emery wheel. Heat 
treating is done by heating the bit 
for % hour at a temperature of 
1,450 degrees F. and quenching in 
water at room temperature until all 
color has left the seat of the bit. The 
retempered bit is stress relieved by 
reheating to 300 degrees F. for a pe- 
riod of an hour, 

Standard bits in oil shale had 
been found to require resharpening 
after drilling only 5 feet of hole. If 
used longer than this, serious diffi- 
culty was encountered with stick- 
ing, and more than ¥% inch of the 
original gage had to be removed 
in resharpening. Although the cut- 
ting edges lost little of their origi- 
nal sharpness, the reaming points 
were rounded after 5 feet of drill- 
ing, and the bits showed extensive 
loss of gage. 

It was found that with the hard- 
surfaced bits 100 feet of hole could 
be drilled without failure, loss of 
gage, or reduction in drilling speed. 
Only in the range of 200 feet did 
speed of drilling show a marked 
reduction, and gage loss after 200 
feet was within the limits of 1/64 
to 1/32 inch. 

The direct bit cost of the hard- 
surfaced bits was found to be about 
34 cent per foot of hole drilled, or 
approximately 14 the cost incurred 
with standard bits. In addition to 
important time savings in the ac- 
tual drilling operation, the use of 
hard-surfaced bits seems to result 
in increased explosive efficiency. 
The constant diameter of the hole 


@ Fig. |. Left: Bit prepared for application 
of ve 

@ Fig. 2. Right: Bit with bead of hard- 
surfacing applied. 


drilled with this type of bit make 
it possible to load a larger percep. 
tage of the charge in the bottom, 

It is thought that with mino 
modifications the hard-surfaced }j; 
may prove to be suitable for use jy 
hard, brittle rock. Performance jp 
the tough, but relatively soft, gj 
shale indicates that it can be used 
in many types of softer rocks, such 
as limestone. 


Shaped An entire session wa 
Charges given over to a discy. 
sion of shaped charges, a 
relatively new development which 
has grown out of the successful us 
during the war of fixed shape 
charges to assault pillboxes and 
other concrete emplacements. 

In his paper Studies of the De. 
sign of Shaped Explosive Charges 
and Their Effect in Breaking Con. 
crete Blocks, George B. Clark, as. 
sistant professor of mining engineer. 
ing, University of Illinois, discussed 
some of the basic principles of the 
functioning of shaped charges. Re- 
sults of experiments conducted by 
Mr. Clark at the University of Utah 
indicate the following: 

1. That a given design of charge 
requires an optimum standoff to 
make it most effective in pentrating 
either solid rock or steel. : 

2. For a given design of charge 
there exists an optimum ratio of 
charge diameter to charge height 
above which the increase in effec- 
tiveness of the charge decreases rap- 
idly. 

3. Partial confinement results in 
much more consistent charge per- 
formance. 





bead of hard 
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4, Higher power and higher ve- 
locity explosives are more effective 
than relatively low-strength explo- 





ves. 
‘ 5, Shaped charges may be adapt- 
able to mining operations in sec- 
ondary breakage and drilling blast 
holes. 

Fig. 3 shows diagrammatically the 
mechanism of the jet formation in 
shaped charges with hemispherical 
and conical cavities. In experiment- 
ing with a number of different 
metals for the cavity liners, Mr. 
Clark found indications that brittle- 
ness is one of the desirable charac- 
teristics. An aluminum alloy, with a 
higher tensile strength than any of 
the other metals tested, gave the 
best performance. 

Shrapnel from metal cases would 
undoubtedly constitute a serious 
safety hazard in open-pit operations. 
Mr. Clark has experimented with 
concrete cases made of portland ce- 
ment and fine sand with a fiber 
binder, but results have not been 
too satisfactory. 

Mr. Clark carried out breakage 
tests on three sets of graded sizes of 
concrete blocks, using 2-in. hem- 
ispherical charges with aluminum- 
alloy liners and aluminum cases. 
The various charges were loaded 
with 100 percent blasting gelatin, 
60 percent N. G. dynamite and 45 
percent Gelamite. For any particu- 
lar size of block (the units ranged 
from 12 to 18 inches in depth, and 
from 12 by 12 to 36 by 36 inches 
in area), the 100 percent blasting 
gelatin was most effective, indicat- 
ing that the possible breaking power 
of the jet is assisted considerably by 
the impact blow of the shock wave. 
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Driils 























In a session devoted to the 
subject of borehole drill- 
ing, J. R. Thoenen of the 
Bureau of Mines and E. J. Lintner, 
mining engineer, submitted a prog- 
ress report on churn drill perform- 
ance based on tests carried on by 
the Bureau of Mines at a number 
of stone quarries throughout the 
country. Essentially a crusher, the 
churn drill depends for its per- 
formance on the foot-pounds of en- 
ergy it can impart to the cutting 
edge of its bit. The following con- 
clusions regarding churn drill per- 
formance were mentioned in the re- 
Port as “tentative”: 

1. Drill performance decreases 
with elapsed time in general, but 
there are enough exceptions to jus- 
tify further study. 

2. Available data were insuffi- 
clent to compare type of cable used 
with drill performance. The tests 
indicated, however, that perform- 
ance characteristics for steel and 
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@ Fig. 3. Sketches of shaped charges with 

hemispherical (left) and conical (right) 

cavities, showing the mechanism of forma- 
tion of Monroe jet. 


manila cable differ radically. 

3. The specific gravity of the 
drill sludge should be about 70 per- 
cent of the specific gravity of the 
rock being drilled for optimum re- 
sults. 

4. Lengthening of the stroke 
seems to improve initial perform- 
ance, but with elapsed time the 
drilling rate equalizes regardless of 
stroke length. 

5. Performance improves with 
increase in tool weight up to an in- 
dicated optimum weight per inch 
of bit diameter. Beyond the opti- 
mum, added weight has little effect. 

6. A change in the number of 
strokes per minute or drill speed 
has only minor effect on perform- 
ance. 

7. Volume drilled and efficiency 
increase with increase in bit dia- 
meter up to an optimum beyond 
which added diameter has no effect. 
However, linear hole drilled varies 
inversely with bit diameter. 

8. The angularity or sharpness 
of the cutting edge of the drill bit 
has only a minor effect on drill per- 


- formance. 


9. Exclusive of drill mechanism 
and power unit, the mechanical ef- 
ficiency of a churn drill seldom if 
ever exceeds 20 percent and will 
probably average nearer 10 percent. 

Many of the data included in the 
report were obtained over a period 
of several months at Consolidated 
Quarries Corp., Lithonia, Ga., 


where exceptionally uniform rock 
was available. In order to eliminate 
as many variables as possible, a sin- 
gle Model 84 Keystone drill (skid- 
mounted) was used at this location. 


GRINDING 


Standard Standard Grindability 
Tests Tests Tabulated was 
the subject of a paper 
by Fred C. Bond, Director of Allis- 
Chalmers’ Basic Industries Research 
and Testing Laboratory. The lists 
of standard ball-mill and standard 
rod-mill grindability tests are 
brought up to date, and new mate- 
rial is added, including a tabulation 
of open-circuit grinding tests, im- 
pact and compression tests, and pre- 
liminary data on abrasion tests. 

Particularly interesting to Prr AND 
Quarry readers is the report of 
open-circuit grindability tests which 
have not been published previously. 
Although these tests have been made 
for more than 30 years at the Allis- 
Chalmers laboratory, the grinding 
indices have been calculated only 
for tests made within the last two 
or three years. Most of the materials 
tested in open-circuit grinding are 
portland cement raw _ materials, 
clinker or limestone. 

The tests are concerned with 
open-circuit wet and dry grinding 
in two stages. The grinding index 
(see table on p. 124) for the first 
stage is the average of the num- 
ber of revolutions required to grind 
from 25 to 95 percent passing 10- 
mesh and from 20 to 85 percent 
passing 20-mesh. The index for the 
second stage is the average of the 
number of revolutions required to 
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grind from 60 to 99 percent passing 
100-mesh and from 50 to 92 per- 
cent passing 200-mesh. The table is 
arranged in the order of increasing 
values of the second-stage index 
number, or the order of increasing 
resistance to open-circuit fine grind- 
ing. Available closed-circuit stand- 
ard ball-mill grindability tests are 
included in the tabulation, which 
lists 49 materials. The grindability 
is the number of net grams of screen 
undersize produced per revolution. 


Rod Rod Méilling—Plant and 
Milling Laboratory Data, a paper 

authored jointly by J. F. 
Myers, Tennessee Copper Co., and 
S. D. Michaelson and F. C. Bond 
of Allis-Chalmers, seeks to arrive at 
a basis for comparing the relative 
efficiencies of different mills operat- 
ing on widely different materials. 
The paper concerns itself with 































power consumption efficiency only, 
rather than with over-all economic 
efficiency. Some of the indications 
obtained from plotted test results 
are listed below: 

1. Rod mills are more efficient 
when grinding the harder ores; that 
is, ores with high impact crushing 
strengths, low grindabilities and 
high surface energies. 

2. Installations that are more ef- 
ficient in grinding to pass a certain 
mesh size are also generally more ef- 
ficient in producing new surface. 

3. The effect of mill diameter on 
the efficiency is small, and is not 
definitely shown by the tests. The 
indications are that an increase in 
the mill diameter slightly decreases 
the product-size efficiency and in- 
creases the surface-area efficiency. 

4. Grinding to a finer size ap- 
parently increases the product-size 
efficiency and decreases the surface- 








Comparative Open-circuit Grindability Tests and Standard Grindability Tests at 200-mesh, 





























October 23, 1946 
Open-circuit Tests 
First Stase (I) Second Stage (II) 
F Large Ball Mill Trojan Jar Mill 
Mesh | Limits | Rev. Mesh | Limits | Pev. 
10 25-95 100 60-99 
20 20-85 200 50-92 
Average Average 





Standard Closed-circuit Grindability Tests Made at 200-mesh 






































Grind- 
Test Name and Location Wet | Material | ability, | Index | Index 
No. or Dry 200- Ia IIa 
Grind mesh 
1652 Iraq Cement Co., Bagdad, Iraq...............] Wet | P.C. mix} 3.51 878.0 | 2812.0 
1316 Cementa del Caribe, Barranquilla, Colombia...| Wet | I tone 1049.0 | 2938.0 
1448 Cemento del Caribe, Barranquilla, Colombia. ..| Wet | Limestone 862.0 | 3187.0 
1642 Cia de Cemente Portland Diamente, Colombia .} Wet | L tone| 1.04 | 2026.2 | 3245.0 
1492 Fabrica del Cemento Samper, Bogota, Colombia] Wet | P. C. mix 1612.5 | 3312.0 
1715 HWA-HSIN Cement, Shanghai, China........ Dry | P.C.mix| 1.37 1900.0 | 3397.0 
1600 . | La Cruz Azul, Jasso Hgo. Mexico........ z-++-| Wet | P. C. mix 1732.0 | 3545.0 
1590 Calavaras Cement Co., San Francisco, Calif....| Wet | Limestone], 1.66 | 1245.0 | 3625.0 
1114-A | North American Cement Corp., Alsen, N. M...| Wet | Limestone 1631.2 | 3750.0 
1585 Fabrica del Cemento Samper, ta, Colombia} Wet | P. C. mix 4850.0 | 3875.0 
1656 Missouri Portland, St. Louis, Missouri.........| Wet | P.C. mix| 2.06 1048.0 | 3916.0 
1605 Halliburton, Caracas, Venezuela.............- Wet | P.C. mix} 1.29 | 1637.0 | 4002.0 
1518 Cemento Panama, Cristobal, Panama .........| Wet | P. C. mix 470.0 | 4050.0 
1114-A | North American Cement Corp., Alsen, N. Y...}| Wet | Limestone 1737.5 | 4062.5 
11-34 Universal Atlas-Leeds, Alabama.............. Wet | P. C. mix 1642.0 | 4130.0 
1715 HWA-HSIN Cement Co., Shanghai, China....}| Wet | P. C. mix 1900.0 | 4187.5 
1545 Universal Atlas—Northampton, Penn......... Wet | P.C. mix} 1.71 | 1287.0 | 4218.0 
1529 Cemento del Caribe, Barranquilla, Colombia...| Wet | P.C. mix| 2.47 819.0 | 4371.0 
1529 Cemento del Caribe, Barranquilla, Colombia...| Wet | P.C.mix| 2.37 787.0 13.0 
1114-A | North American Cement Corp., Alsen, N. Y...| Wet | Limestone 2550.0 | 4487.5 
1345 Missouri Portland, Prospect Hill, St. Louis..... Wet | Limestone] 2.68 1200.0 | 4625.0 
1180-A | Union Portland Cement, Devils Slide, Utah....| Wet | Limestone 2281.2 | 4625.0 
1318 Missouri Portland, Memphis, Tenn........... Wet | P.C. mix] 1.39 1042.0 | 4637.0 
1114-A | North American Cement Corp., Alsen N. Y....] Wet | Limestone 2068.5 | 5187.5 
1189-A | Kelly Island Lime & Transport Co., Ohio......| Wet igetens 450.0 | 5825.0 
1190 Lone Star, Nazareth, Penn............ woeeeees Wet | Limestone 1975.0 | 6500.0 
1189-A | Kelly Island Lime & Transport Co., Ohio......} Wet | Limestone 475.0 | 7062.5 
1134 Universal Atlas—Leeds, Alabama............. Dry | PC clinker 1979.0 | 7625.0 
1670 Cementos Del Valle, Cali, Colombia...........| Wet | P.C. mix] 0.95 1888.5 | 7662.5 
1618-B | Cementos Guadalajara, Jalisco, Mexico........} Dry | PC clinker 1942.9 | 7875.0 
1698 Magnesium Do Brazil Ltda., Rio De Janiero...| Dry | “ORO” 1.74 737.5 | 9375.0 
1698 Magnesium Do Brazil Ltda., Rio De Janiero...| Dry | “NEG” 1.62 807. 9875.0 
1795 Carlos T. Novella & Cia., Managua, Nicaragua.| Dry | P. C. mix . 1545.0 |10375.0 
11-34 Universal Atlas—Leeds, Alabama............. Dry | Clinker 1703.0 |14250.0 
1267 Penn.—Dixie, Richard City, Tenn............ Dry | Clinker I 1435.0 |16375.0 
1618-A | Cementos Guadalajara, Jalisco, Mexico........| Dry . C. mix 1900.0 |16750.0 
1222-A | Louisville Cement Co., Speed, Indiana........ Dry | Clinker 2143.7 |17500.0 
1267 Penn.— Dixie, Richard City, Tenn...... scones Dry |.Clinker IT 1749.0 |19000.0 
1609 Santa Cruz P. C. Co., San Francisco, Calif..... Dry | Clinker 1692.2 |20000.0 
1114-A | North American Cement Corp., Hagerstown, Md.|} Dry | Clinker II 1575.0 |20500.0 
1636 Riverside Cement Co., Oro Grande, Calif...... Dry | P.C. mix] 1.56 | 1512.5 |20625.0 
1519 Lawrence Portland Cement, Thomaston, Me...| Dry | Clinker 887.5 |24125 0 
1590 Calavaras Cement Co., San Francisco, Calif....| Dry .| Clinker 1456.0 500.0 
1618-B | Cementos Guadalajara, Jalisco, Mexico........| Dry | Clinker 988.7 |24750.0 
1114-A | North American Cement Corp., Hagerstown, Md.| Dry | Clinker I 0.924 | 2087.5 |27875.0 
1180-A | Union Portland Cement, Devil’s Slide, Utah...| Dry | Limestone 2950.0 |28875.0 
1617 Consolidated Portland Cement, Cement City, : 
ts RE het ee ee Dry | Clinker 0.87 1126.0 |31312.5 
1795 Carlos T. Novella & Cia., Managua, Ss ae Dry | PC clinker|' 1656.0. |37875.0 
1114-A | North American Cement Corp., Alsen, N. .-| Dry | Limestone} 1.15 3437.5 |44125.0 
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a Indices I and II equal the average revolutions required between the limits shown. 








area production efficiency. Thy 
trends, however, are too small to 
be conclusive. 

5. An increase in the reduction 
ratio on the installations tested g 
parently does not affect the product 
size efficiency and slightly decreas 
the surface-area production _ eff. 
ciency. 

6. The mill speed of the installa. 
tions tested apparently does not af. 
fect either the product-size or sur. 
face-area production efficiency. 

7. An increase in the mill volume 
also apparently does not affect the 
product-size efficiency and the sur. 
face-area production efficiency. 

8. Surface-area production eff. 
ciency is less affected by the mill. 
operating variables than the size 
production efficiency, although the 
latter is probably of more immedi- 
ate concern to mill operators. 


SINK-FLOAT CONCENTRATION 


Separating E. C. Bitzer of the 
Vessel Colorado Iron 
Works reported on 
the results obtained in an effort to 
simplify the equipment in the sep- 
arating circuit of the heavy-media 
process by substituting a spiral 
classifier for the separating cone. 
Commercial operations on both iron 
and zinc ore indicate, according to 
Mr. Bitzer, that the spiral classifier 
has both mechanical and metallur- 
gical advantages over any type of 
separating cone for treating feed 
that contains large amounts of ma- 
terial of a specific gravity close to 
that of the separating medium. 
The author points out that two 
distinct grades of concentrate can be 
produced with the spiral separator 
—a middling which floats and a 
heavy sink of high grade. In the 
work described both products had 
to be ground to flotation size for 
final concentration, and there was 
accordingly no advantage to 
gained by recovering the products 
separately. The possibility of sep- 
arate recovery suggests to Mr. Bitzer 
that a separation of fluorspar might 
be made in which the tailing could 
be rejected, the middling sent to 
final grinding and flotation, and 
heavy concentrate marketed di 
rectly. 


Galena vs. In his paper Com 
Ferrosilicon parison of Galena 

and Ferrosilicon im 
Heavy-Media Separation, E. H. 
Crabtree, Jr., chief metallurgist, 
Eagle-Picher Mining & Smelting 
Co., compares operating results and 
costs of operation of the two media. 
His company treated about 7,500, 
000 tons of lead-zinc ore using 
galena concentrate from the flota- 
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tion plant as the sink-float medium. 
Subsequently minus 100-mesh fer- 
was substituted for the 





rosilicon 




























Ctlon galena, and has been used in the 
= treatment of more than 5,000,000 
in tons of ore. 
eff. In his summary Mr. Crabtree 
states that the use of ferrosilicon as 
alla. | a substitute for galena has proved 
t af- & worth while, especially in view of 
sur. @ results obtained in recent months. 
Operating costs and grade of tail- 
lume § ings for the two media have been 
the § approximately equal, but with fer- 
sur- § rosilicon the grade of cone concen- 
trate is materially higher, and the 
eff B cost of fine-grinding the cone-con- 
mill- § centrate for flotation treatment is 
size § correspondingly less. In addition, 
the the lead content of the flotation zinc 
edi- B concentrate has been reduced. Be- 
cause of the greater ease with which 
ION & the ferrosilicon medium can be 
the | ‘leaned, better treatment of muddy 
‘on & ores has been possible. 
tc | GENERAL MILLING SYMPOSIUM 
‘ep- & Convevor-Belt During the course 
pe Operation of a general mill- 
“Oy ing symposium, 





Melvin C. Dow, chief engineer of 













ie the New York Trap Rock Corp., 
Ger presented a paper reviewing some 
ur. @ Of his company’s findings with re- 
“of spect to conveyor-belt operation and 
eed fy Maintenance. Pointing out that the 
~- cost of belt wear alone may run as 
to § high as 1%4 cents per ton of ma- 

terial produced, Mr. Dow stated 
wo | that there are boundless opportuni- 
be ties for increasing belt life and ef- 
tor § fecting worth-while savings. Align- 





ment and loading are among the 
critical factors which have an im- 


















ad ff portant effect upon belt perform- 
for § ance. Feeding at right angles, with 
vas resulting turbulence and impact, 
be & and loading belts on an_ incline 
cts @ were mentioned as conditions to 
P” Bt be avoided. 
tt Mr. Dow is particularly opposed 
1d to the practice of installing skirt 
nt boards to reduce spillage without 
id careful advance study to determine 
i. the actual source of the trouble. 
Often the real trouble may be in 
the loading chute, and _poorly-de- 
ne signed skirt boards, thrown to- 
na gether with scrap materials, may 
m serve only to conceal a major 
A. source of excessive belt wear. 
st, _By means of careful original de- 
‘ sign, strict attention during opera- 
tion, and the keeping of complete 
a. and accurate performance records, 
i Mr. Dow is satisfied that the useful 
Ig life of any conveyor belt can be 





prolonged materially. 
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GENERAL SESSION 


Nelson Severinghaus, 
general manager of 
Consolidated Quar- 
ries Corp., reviewed the progress 
made in recent years in the utiliza- 
tion of by-products of crushed stone 
operations. He described his com- 
pany’s experience with the use of 
hydraulic-type classifiers to remove 
dust from fines in order to produce 
an acceptable material for the con- 
crete products industries. This de- 
velopment made it possible for the 
company to market 130,000 tons of 
concrete sand last year from what 
were formerly regarded as waste 
piles. The process also makes it pos- 
sible to take off a range of sizes for 
various uses. 

Mr. Severinghaus also referred 
briefly to initial experiments now in 


Stone By- 
Products 


progress to determine the role of 
fine insoluble stone in plant growth. 
If the tests should indicate that soil 
chemistry does actually make the 
chemicals available for plant 
growth; farm use may some day pro- 
vide an important outlet for the so- 
called insoluble rocks. 

Monument quarries, according to 
Mr. Severinghaus, are now market- 
ing man-sized stones, splayed from 
larger unusable blocks, for use in re- 
taining walls and foundations, and 
a number of quarries which for- 
merly dealt exclusively in dimension 
stone are now finding their major 
outlet in chicken grits. 

The conclusion he draws is that 
in the next few years the huge waste 
piles associated with stone crushing 
activities may become a thing of the 
past. 





Potash Mining Restrictions 
Lifted to Spur Production 

Liberalization of restrictions on potash 
prospecting was recently announced by 
the Department of the Interior, whose 
staff look to the change in policy as one 
means of increasing the production of 
fertilizer. The following changes in 
regulations of the Bureau of Land Man- 
agement were made public: 

1. Potassium prospectors may obtain 
permits to work as much as 25,600 acres 
of the public domain, in addition to 
15,360 acres which may be leased. 

2. The U. S. government will reserve 
the right to purchase one-tenth of the 
potash produced under a lease. (Previ- 
ously the government claimed one-fourth 
of production.) 

3. No detailed information is required 
concerning the individual prospector’s 
mining and production methods. 





Minor Tire Cuts Repaired 
Without Loss of Service 


A new and improved method of re- 
pairing shallow tread cuts has been an- 
nounced by The Goodyear Tire & Rub- 
ber Company. First, the tire cut is 
probed and all foreign material removed. 
Then a sharp pointed knife or rasp is 
used to trim or grind around the cut 
to form a cone-shaped cavity extending 


to the bottom of the cut. After the cut 
has been trimmed out, the tire can be 
continued in service without danger of 
impairment of service life or extension 
of the cut. 

Since the real danger to the tire in 
such cases is from stone, gravel or other 
material becoming wedged in the cut and 
grinding farther in, the advantage of the 
inspection and cleaning out are apparent. 





Officials of the Concrete Materials and 
Construction Company of Cedar Rapids, 
Ia., have announced that the firm is 
ready to begin processing limestone rock 
near Woodland, Mo., to fill a Marion 
County AAA contract for 40,000 tons of 
agricultural limestone. Superintendent 
Guy Dunham stated that it would re- 
quire three months to fill the contract. 





At Salem, Ore.,- the Independence 
Sand &- Gravel Company’s plant has re- 
sumed operations. after a_ three-month 
shut-down for repairs. During this pe- 
riod the bunkers were completely rebuilt. 





@ At the Crab Orchard Quarry near Crab 

Orchard, Tenn., this Brooks “Load Lugger™ 

is used to transport the stone to the point 

of railroad shipment. The stone, which is ~ 

laid down in laminations of varying thick- 

ness, is stripped by hand and loaded into 
the Lugger by the operator. 











Michigan Firm’s New Agstone Plant 
To Feed Lime-Starved Farm Area 


THE lack of suitable lime- 
stone deposits in the state 
of Michigan has not pre- 
vented the Terminal Mate- 
rials Co., of St. Joseph, 
Mich., from meeting the heavy de- 
mands for agricultural limestone in 
the vicinity of St. Joe. A. S. Lin- 





By FLOYD C. LEVERETTE 





denfeld and B. G. Lindenfeld, a 
father-and-son partnership, were 
suppliers of building materials, ag- 
gregates and coal prior to their suc- 
cessful venture in agstone production 
5 years ago. The present plant has 
given satisfactory performance, but 
its 60,000 tons per year capacity is 
insufficient to meet the ever in- 
creasing demands for agstone from 
the “lime starved” farmers of south- 
western Michigan. A new year- 
round plant of 250,000 tons per year 
capacity is expected by Messrs. Lin- 
denfeld to be in operation by mid- 
1947. 

The present plant is located on the 
banks of the St. Joe river, a few 
hundred yards from the point where 
the river empties into Lake Mich- 
igan. This position is a strategic 
factor in obtaining the necessary 
limestone. Crushed limestone is pur- 
chased from the Inland Lime & 
Stone Co., Manistique, Mich., and 
brought to the dock of the Linden- 
feld plant in self-unloading ore boats 
of 5,000 to 9,000 tons capacity. 
These boats are able to bring in 
enough stone during the shipping 
season, lasting until November, to 
assure an adequate supply of stone 
until navigation can be resumed in 


@ A general view of the Terminal Materials Company's plant at St. Joseph, Mich., showing 
the office building in the foreground and the present plant at the left of the stockpile in the 
far background. The stockpile is on the dock and is supplied by ships which tie up there. 


the spring. The dock serves as the 
stockpile area for the raw limestone. 

The pulverizing plant and storage 
bins are located but a short dis- 
tance from the stockpile. Either a 
Ross Carrier loader, capable of han- 
dling 5 cubic yards of stone every 
3% minutes, or a General Crane 
shovel with a '-cu.-yd. Owens 
bucket, is used to load a dump truck 
from the stockpile. The dump truck 
transports the stone to a hopper 
which feeds a 30-t.p.h. Godfrey 
bucket elevator. A chute handles 
the materials from this elevator to 
an electrically-driven Williams N. F. 


@ Left: The two concrete tunnels extending 
for 140 feet under the stockpile. Each has 
14 feeder doors which will feed the con- 
veyor belt bringing material to the plant. 
The new plant is to be located over the 
three pits at the mouths of the tunnels. 
@ Right: An experimental model carrier 
loader loads raw stone on dump trucks which 
feed the present plant. 


15 hammermill. This portion of the 
plant is enclosed for protection dur- 
ing cold weather operations. 

The pulverized stone, 41 percent 
of which passes 100 mesh, is ele- 
vated to either of two enclosed over- 
head storage bins, of 100 tons total 
capacity, by a second Godfrey bucket 
elevator of 35 tons per hour capac- 
ity. A stockpile, adjacent to the bins, 
receives the overflow of pulverized 
stone. Delivery trucks or spreader 
trucks drive under either of the two 
bins for loading through the bin 
gates. When loading is done from 
the stockpile, either the bucket load- 
er or the shovel is used. 

Since the finished product is sold 
exclusively by weight, all departing 
loads are weighed on the Fairbanks 
25-ton scale at the general office 
building, located several hundred 
yards from the crushing plant. Al 

(Continued on page 128) 
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HIGHWAY RESEARCH ACTIVITIES OF 
THE PUBLIC ROADS ADMINISTRATION 


of tomorrow have their be- 

ginning in the physical re- 
search laboratory of the Public 
Roads Administration. Research ex- 
perts at the laboratory are constantly 
engaged in experimental studies of 
road materials, bridge and pavement 
design, soil conditions that affect 
highway engineering problems, and 
many other phases of highway con- 
struction, in an effort to provide 
better roads and safer driving for 
American motorists in future years. 

Results of tests conducted in the 
laboratory and field studies of actual 
road conditions in all parts of the 
country enable the Public Roads Ad- 
ministration to recommend con- 
struction methods that will make the 
nation’s highways more durable 
and better suited to traffic require- 
ments. 

The laboratory, housed in a group 
of buildings on a 55-acre tract in 
Arlington County, Virginia, a stone’s 
throw from the National Airport 
and only a few miles from Washing- 
ton, D. C., is a source of valuable 
information for roadbuilders 
throughout this country and in for- 
eign countries. Many of the studies 
are carried on jointly with State 
highway laboratories, the Highway 
Research Board of the National Re- 
search Council or other research 
agencies. All findings of general in- 


Mie features of the highways 


Photo by courtesy Public Roads Administration 


@ Locating rock, gravel and other materials needed for road construction is relatively easy 

when it is done electrically. This apparatus, adapted by the physical research laboratories 

of the Public Roads Administration to highway problems, indicates with remarkable accuracy 

the depth and extent of various subsurface strata—sand, clay, rock, gravel, etc., that other- 

wise could be located only by excavation or borings. Each type of material offers a different 

degree of resistance to the passage of electric current. The instruments indicate this resistance 
as current is passed between the two metal stakes. 


terest to highway engineers and 
road officials are reported in the 
magazine Public Roads and other 
technical publications. 

Highway research has been an 
important activity of the federal 
road-building agency since 1893, 


Photo by courtesy Public Roads Administration 


when the Office of Road Inquiry 
was established in the Department 
of Agriculture. The Agricultural 
Appropriation Act for the fiscal year 
beginning July 1, 1893, included the 
modest sum of $10,000 “to enable 
the Secretary of Agriculture to make 
inquiries in regard to the systems 
of road management throughout the 
United States, to make investiga- 
tions in regard to the best methods 
of road-making, to prepare publica- 
tions . . . and to enable him to as- 
sist the agricultural colleges and 
experiment stations in disseminat- 
ing information on this subject.” 
During the early years the bu- 
reau’s activities were confined largely 
to the construction of “demonstra- 
tion” roads and the promotion of 
campaigns for good roads. After 
passage of the Federal-aid Road Act 
of 1916 and the Federal Highway 
Act of 1921, providing funds on a 
matching basis to help the states 
modernize their highways and inte- 
grate them into a country-wide net- 
work, more attention was given to 
scientific testing of road materials. 


@ The flexural or "bending" properties of 

concrete are tested on this machine at the 

laboratory. Dials at the right register the 

amount of pressure applied to the concrete 

beam at the left. This test indicates the 

weight a sample of road pavement can 
carry without cracking. 
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Photo by courtesy P.R.A. 


Highway research was recognized as 
a fundamental basis of sound road 
construction. 

Public Roads’ research activities 
continued to expand during the 
‘thirties as steadily increasing vol- 
umes of traffic created a public de- 
mand for wider and stronger high- 
ways. Laboratory investigations were 
restricted during the war years, but 


@ Left: A research worker is conducting a 
test to determine the air content of cement 
mortar. Resistance of concrete pavement to 
the effects of freezing and thawing depends 
to a great extent upon the air-entraining 
properties of the cement. The cement 
should entrain enough air to furnish this 
resistance, but not so much that the strength 
of the concrete is seriously weakened. 
@ Right: Compressive strength of cement 
mortar is tested on this apparatus at the 
laboratory. The dials record the amount of 
pressure applied to the mortor sample under 
study. The pressure required to crack the 
specimen indicates the quality of the cement 
or sand used in the mortar. 


work has now been resumed on 
many of the deferred projects. 

The enlarged highway program 
authorized by the Federal-aid High- 
way Act of 1944, which is now under 
way, provides federal assistance for 
new highway construction in urban 
and rural areas, in addition to re- 
construction of large portions of the 
Federal-aid system badly battered by 
heavy wartime traffic. The scope of 
the postwar highway program, and 
the need to build roads that will 


Photo by courtesy P.R.A, 


withstand the stress of heavy traffic 
over a period of years, call for in- 
tensive research to develop better 
methods of road construction. The 
cost of research is less than 1 per. 
cent of the total amount expended 
by the federal government for high- 
ways, but the saving to the nation 
in future expenditures for road work 
can be counted in millions. 





Michigan Firm 
(From page 126) 
though the company operates 8 
dump trucks equipped with spread- 
ers and 9 spreader-type trucks (in- 
cluding 7 Flinks, 1 Baughman and 
| Hi-Way Equipment), hired spread- 
ing services are necessary. 
Because of the acute shortage of 


agstone in this locality, the farmers 
will spread agstone whenever they 
can get it, even if spreading has to 
be done on snow-covered fields. 
This ready market has prompted the 
company to design and start con- 
struction of a new plant which will 
more nearly meet consumer de- 
mands for agstone. The new plant, 
construction of which is well under 
way, will occupy the same site as the 
present plant. Construction work 
has been carried on with no produc- 
tion stoppage at the existing plant. 

Two 140-ft. concrete tunnels, with 
overhead gates at 10-ft. intervals, 
have been built under the present 


@ Left: The Terminal Materials Co. office 
building, showing the 25-ton truck scale. 
@ Below, left: The electric pulverizer, which 
has slugger-type hammers. It takes 2-inch 
and down to pass 41 percent 3/100-mesh. 
@ Below, right: The present plant, showing 
the two bucket elevators. The low building 
at the left houses the érusher and the electric 


motor. 
: 





stockpile and at right angles to the 
river bank. A series of 10-in. venti- 
lation ducts have been installed 
through which hot air, at 3 pounds 
pressure, will be forced up through 
the stockpile to keep the material 
free of ice during cold weather op- 
erations. Material from the bottom 
of the stockpile will pass through the 
tunnel gates onto two 140-ft. by 
24-in. Link-Belt belt conveyors 
equipped with a 5-hp. Alliance V3 
variable speed drive. ; 

These belt conveyors will feed 
two Pennsylvania model C-3-40, re- 
versible hammermills, each driven 
by a 125-hp. electric motor. The 
travel speed of the belt conveyors 
will be automatically controlled by 
the load on the pulverizer which it 
feeds. A bucket elevator for each 
crusher will be employed in trans 
ferring the finished product to either 
of two 1,000-ton storage bins or to 
an adjacent stockpile. The dual 
channel design of the new plant 1s 
intended to give the plant flexibility 
in production volume, and to pre- 
vent a complete shutdown in case 
of equipment failure. 

The final steps of the improve- 
ment program provide for the im 
stallation of a new 75-ton truck scale 
and _.a railroad siding. 





When residents of Iron Mountain, 
Mich., objected to the plan of Hoyle 
Brothers, Inc., to erect a cement storage 
plant there, the firm selected a new silt 
near the city’s rock-crushing plant. Cit! 
zens pointed out that the plant would 
endanger school children. 
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New Machinery 
And Equipment 





Schramm Inc., West Chester, Pa., are pro- 
ducing the 1947 edition of their Model No. 
105 air compressor. This portable unit is 
equipped with a U-6 International Harvester 
gasoline engine. The compressor has an air 
delivery of 105 cubic feet of air. 


@ Outsize Truck 


What is believed to be the largest truck 
ever built, a 40-ton-capacity unit, was 
recently completed in the experimental 
department of the Euclid Road Machin- 
ery Company, Cleveland 17, O. It is a 
rear-dump type, powered by a 12-cylin- 
der supercharged Cummins 550 -hp. 
diesel engine. Gross weight of the truck 
with ¢apacity payload is approximately 
80 tons. 

The truck is shown being loaded with 
a 6¥Y2-cu.-yd. shovel. The tires (Good- 
year) are 12.00x24 and 16.00x32. 


40-ton-capacity truck. 


@ Jackbit Inserts 

An innovation in rock drilling bits 
has been announced by the Carboloy Co., 
Inc., Detroit, Mich. The development, 
consisting of a technique of permanently 
mounting ultra-hard Carboloy cemented 
tungsten carbide inserts in four-point 
jackbits, was produced in cooperation 
with the Ingersoll-Rand Co. These new 
jackbits are completely interchangeable 
with the new line of standard steel stud 
type Ingersoll-Rand four-point jackbits. 

Normal drilling speeds are 12-14 inches 
with steel drills; but with the new bit 
speeds as high as 50 inches per minute 
have been recorded, and speeds of 25-30 
inches per minute have been demon- 
strated. 

No apparent reduction in cutting ef- 


fectiveness or speed is discernible with 
carbide bits when they have been wom 
flat. Under conditions of flatness where 
a steel drill would be immediately re 
placed, the carbide drill is still good 
for many feet of high-speed drilling. In 
general, the new bits will produce be- 
tween 50 and 200 times the depth of 
hole obtainable with steel bits before re- 
conditioning. Tests in drilling Indiana 
limestone were discontinued at 650 feet 
with no appreciable dullness or reduction 
in drilling speed, and a loss of only .006 
inches in gauge. It is claimed that this 
low loss in gauge, together with faster 
permissible drilling speeds, will greatly 
reduce air consumption, since less actual 
rock is drilled when “tapered holes” are 
not necessary. 


Left to right: Steel bit after drilling 2 feet, 
bit with new blade after drilling 249 feet, 
new bit before drilling. 





A new wheel puller set marketed by Rey- 

bestos-Manhattan, Inc., Bridgeport, Conn. 

Five pullers capable of servicing any stand- 

ard wheel manufactured in the last fifteen 

years comprise the set, designated the Ray- 
bestos 501 Universal. 
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(Lsotherm Adsorption Apparatus) 


Seen through this mystic maze of tubes and wiring is a Sinclair Research technician, What his 
apparatus means to users of industrial lubricants is no mystery, however. 

At Sinclair Laboratories, the Isotherm Adsorption Apparatus is used constantly to determine the 
effectiveness of adsorbents used in lubricating 


oil refining procedures. Because Sinclair lubri- Staclatr Automotive Oils 


cants are made with infinite care to suit the For Bus, Truck and Tractor 


specific requirements of your equipment, it is  @) PALI N E 


highly important to know exactly how adsor- 
bents, catalysts, and other treating materials 
perform in a refining process. RUCK US BRACTOR 
This intricate apparatus is an assurance that 
Sinclair lubricant manufacture guarantees the MOTOR Oil 
vety highest quality product. It is one more ae oo = 
evidence of the painstaking Sinclair research eee 
Keeps engines clean... 


and refinery control that result in outstanding Sustains top engine performance 
lubricant performance. 


SINCLAIR REFINING COMPANY © 630 FIFTH AVENUE, NEW YORK 20, N.Y. 
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@ Mineral Separator 

The Humphreys Spiral Concentrator 
is now available in two models for the 
separation and concentration of ores and 
minerals. Made by The Humphreys In- 
vestment Co., First National Bank Build- 
ing, Denver 2, Colo., this equipment has 
been in use for some time in several 
large plants, among them a plant near 
Jacksonville, Fla., which treats 7500 tons 
per day of sand in 252 rougher spirals 
and additional spirals for cleaning, as a 
preliminary step in production of ilmenite 
for manufacture of white pigment for 
paint, rutile used principally for coating 
welding rods, and zircon used for vitre- 
ous enamel finishes and refractory fur- 
nace linings. 

The Humphreys Spiral consists of a 
spiral conduit of modified semi-circular 
cross-section. Ore pulp is fed to the top, 
and, as it flows downward, the heavier 
particles concentrate in a band along 
the inner side of the pulp stream. Out- 
lets for the removal of products are lo- 
cated at the lowest points in the cross- 
section of the conduit. Wash water, 
added at the inner edge of the stream, 
flows outwardly across the concentrate 
band. The width of this band removed 
at the outlets is controlled by adjustable 
splitters. Concentrate is usually removed 
from the upper portion of the spiral, and 


middling from the lower portion, since . 


it generally takes only one turn of the 
spiral to produce a 90 percent recovery 
of heavy minerals. Tailing is discharged 
from the lower end of the spiral. 
Capacity per spiral varies from ap- 
proximately 3% to 1% short tons per 
hour ot new feed, depending on the 
character of the material, with about 1% 
ton per hour an average feed. In general, 
better concentration is achieved on pulps 
containing heavy mineral particles rang- 
ing in size between 14 and 200 mesh, 
and ‘when the spiral is well loaded and 


Concentrating action of spiral. 


the rate of feed fairly constant. 

The water requirement is about 20 to 
25 gallons per minute per ‘spiral, includ- 
ing from 2 to 5 gallons per minute of 
wash water. Some water can be reclaimed 
and fed back into the circuit. 

Since there are no moving parts, cost 
of operation is said to be extremely low, 
consisting principally of cost of de- 
livering pulp to the spiral and disposing 
of product and tailing. Space required is 
also small, about 700 sq. ft. per 1000 
tons of daily capacity of single stage or 
rougher spirals. 

Spirals can be used in roughing kya- 
nite ore, mica ore and for removal of 
silt, zircon, magnetite, clay, etc. from 
sand and other products. 





Heavy-duty synchronous motors for constant 

speed drives up to 1,000 hp. are available 

in splash-proof construction, as announced 

by the Electric Machinery Mfg. Company, 

Minneapolis 13, Minn. Sealed bearings can 

be cleaned and refilled in this model with- 
out motor disassembly. 


@ Roof Coating 

The Richkraft Company, Chicago, has 
announced the availability of Richlume 
—a new roof coating, said to have un- 
usual insulating, waterproofing, and fire- 
resistive qualities when applied with 
brush or spray to tar-and-gravel, built-up 
asphalt, or composition shingle roofs. 

A new plastic vehicle for the aluminum 
pigment in Richlume reportedly pro- 


—-WASH WATER SCOOP 


CONCENTRATE PORTS 


AND SPLITTERS 


duces.a.close bond with roofing materia), 
without penetrating below the surfay 
In addition, it is claimed that the vehic, 
remains flexible and allows the Richlun 
coating to expand and contract with th 
roofing under any weather condition, 
thus tending to prevent cracking, bleed. 


‘ing or checking of the surface. . 


@ Electric Hoists 


The Yale & Towne 
Manufacturing Com- 
pany, 4530 Tacony 
Street, Philadelphia 
24, Pa., now includes 
a 2-ton model in its 
line of electric hoists. 
The new “Midget 
King” is equipped 
with a 1-hp. motor 
and lightweight al- 
loy steel roller chain. 
Lifting and lowering 
action is obtained by 
a one-hand ‘bar-grip 
control. The unit is 
available with a hook 
for stationary use or 
a permanently at- 
tached trolley for 
use on an overhead 
track. 

The load hook is 
of special steel and 
was designed to open 
slowly without frac- 
ture before any other 
part of the hoist is : 
strained to the yield shen. bat 
point. Upper and lower limit safety 
stops are provided to prevent overtravel 
of the hook. The load brake and the 
independently-acting motor brake operate 
whether the power is on or off; both 
brakes, all wiring and the controller are 
totally enclosed. Accessories include a 
chain container for slack chain. 


@ Centrifugal Pumps 

The Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., has announced a new line 
of “Pedrifugal” pumps, developed at its 
Norwood Works. 

This new line of cast iron bronze-fitted, 
pedestal-type centrifugal pumps comes 
in three principal sizes—from 1 to 3 
inches. Capacities are from 10 to 500 
g.p.m. at heads from 10 to 100 feet, with 
power requirements from 4 to 15 horse- 
power. 

Pedrifugal pumps are expresssly de- 

signed for use with Texrope V-belt drives, 
giving a large range of capacities regu- 
lated by size of sheaves and power sup- 
plied. All pumps are fitted with im 
pellers of maximum diameter, and varia- 
tions in capacity are provided by changes 
in speed through sheaves of larger oF 
smaller diameter. 
Construction features embody the fol- 
‘lowing: Only one fit—that between the 
pedestal and the casing; an open impeller 
keyed to the shaft and fitted with an 
impeller lock nut, which will handle 
liquids containing a considerable volume 
of solid material; a precision-made, me 
chanical seal; two bearings of ample 
size for either direct or belt drive. 
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rHERE’S A HERCULES 
OISTRIBUTOR NEAR YOU 


ALABAMA—BIRMINGHAM. Aronov Avto Supply Ceo., tnc., 420 $. 
21st St. MOBILE: Betbeze, 610 St. Anthony. MONTGOMERY: 
Joke Aronov Auto Ports & Tire Co, Cor Bell & Whitmon Sts. 


ARKANSAS—LITTLE ROCK: G. L. Turner, inc., 320 E. Morkhem 
$1, MEMPHIS, TENN.. Deolers Truckstell Soles, Inc, 365 S. 
Porkwoy, W 

CALIFORNIA—LOS ANGELES: General Truck Equipment Co., 108! 
N. Vigness. OAKLAND: A. Pasteris Co., 2200 Weed St. 


COLORADO—DENVER: The Colorado Builders’ Supply Co., 324 
$. Broadwoy. 
FLORIDA—JACKSONVILLE: Clark Equipment inc , 1839 Mein St. 


GEORGIA— ATLANTA (COLLEGE PARK) Corley Troiler & Equip- 
ment Co. 


IDAHO—TWIN FALLS. Twin Falls Equipment Co., 251 Main Ave., 
Ww 


INOIS—CHICAGO $Voltz Bros., Inc., 2520°Indieno Ave. 

MUEORIA. A. W. Moore, 2710 S. Adoms St BETTENDORF, 
1OWA Stondord Wholesale Co., 1525 Stote St. ST. LOUIS, 
MO.: Truck Equipment Co... 511 N Channing Ave. EVANS- 
VILLE, IND.: Hercules Body Co., Inc. 


INDIANA—EVANSVILLE Hercules Body Co , Inc., FORT WAYNE 
Peerless Manufacturing Co., 4227 Bluftton-Rd. INDIANAPOLIS 
John Guedethoeter Wagon Co ,' Inc., Kentucky Ave., ot Georgie 
Ave. LOUISVILLE, KY: J: Edinger & Son, 1010 Story Ave. 
CINCINNATI, O.: The Bode-Finn Co., 2650 Spring Grove Ave. 


JOWA—BETTENDORF. Standard Wholesole Co., 1525 Stote St. 
CEDAR RAPIDS. E Cohn & Sons, Inc. SIOUX CITY: Berton- 
Stephens & Co., 1909 E Fourth St. 


KENTUCKY—LOUISVILLE J. Edinger & Son, 1010 Story Ave. 
HUNTINGTON, W VA. Huntington Truck Equi Co., 919 
Sixth Ave. EVANSVILLE, IND.. Hercules Body Company, inc 
CINCINNATI, O. The Bode-Finn Co., 2650 Spring Grove Ave. 


LOUISIANA—NEW ORLEANS: Mognolio Equipment & Security 
Corp., 900 Jeflerson Hwy. SHREVEPORT: Deolers Truck Equip- 
ment Co., Inc., 1561 Texos Ave. MEMPHIS, TENN.: Deolers 
Truckstell Soles, Inc., 365 S Parkway, W. 


MARYLAND—BALTIMORE: United Truck Equipment Co., 1242 $. 
Poco St. 

MASSACHUSETTS—CAMBRIDGE Hercules-Compbell Body Ce., 
130 Brookline St. 

MICHIGAN—DETROIT: Waggy-Hoflman Equipment Co., 14089 
Schoefer Hwy. CHICAGO, ILL.: Stohmer Supply Ce., 135 $. 
LoSolle St. 

MINNESOTA—ST. PAUL: Genero! Truck & Equipment Co., 2535 
University Ave. 

MISSISSIPPI—MEMPHIS, TENN.: Declers Truckstell Soles, Inc., 
365 S. Parkwoy, W. MOBILE, ALA.: Betbeze, 610 $t. Anthony. 


MISSOURI—KANSAS CITY: American Body & Equi tCo., 1411 
Charlotte $t. ST. LOUIS: Truck Equipment Co., 511 N. Chen- 
ning Ave. ; 

MONTANA—BILLINGS: Western Construction Equip. Co., 505 N. 
24th St. MISSOULA: Western Construction Equip. Ce., 218 W. 
Pine St. 

NEBRASKA—LINCOLN: Highwoy Equip. & Supply Co., 21st & N 
Sts. SCOTTSBLUFF: Colorado Builders Supply Co., 602 W. 27th 
St. 








NEW MEXICO—ALBUQUERQUE. The Harry Cornelius Co., 1510 
N. Second St: 


NEW YORK—BUFFALO: Truckstell-Wilcox, Inc., 224 W. Utice St. 
TARRYTOWN. Hercules-Compbell Body Co., Inc. WATERLOO: 
Hercules-Compbell Body Co 


NORTH CAROLINA—RALEIGH J. 8. Hunt & Sons, 323-25 W. 
Martin St. SPRUCE PINE. Mitchell Distributing Co. 


NORTH DAKOTA—ST. PAUL, MINN.: Gesierat Truck & Equip. Ce., 
2535 University Ave. 


OHIO—CANTON. Ewing Brothers, 929-41 Clevelond Ave., N. W. 
CINCINNATI. The Bode-Finn Company, 2650 Spring Grove Ave. 
CLEVELAND. The Trailmobile Compony, 1808 E. 22nd St. 
COLUMBUS: Hercules Body Soles Co., 580 Hamiet St. UHRICHS- 
VILLE: Wells Body Co., 112-20 Loke St.' YOUNGSTOWN: O'Deo 
Truck Body Soles, 2035 Ohio Ave. HUNTINGTON, W. VA.. 
Huntington Truck Equip. Co., 919 Sixth Ave. DETROIT, MICH. 
Woggy-Hoflman Equipment Co., 14089 Schoefer Highwoy. 


OKLAHOMA—LAWTON; Tompkins Auto Salvage Co., 917 S$. Sec- 
ond St. OKLAHOMA CITY: The Diese! Power Co., 1801 N. E. 
Ninth $t, TULSA: The Diesel Power Co., 4th & Elgin Sts. 


OREGON—PORTLAND: Newell Truck Equipment Co., 316 N. 
Russell St, 


PENNSYLVANIA—ALTOONA: Brumbough Body Co., 100 Plonk 
Rood. ERIE: The Treilmobile Co., 1223 Welnut $1. LEBANON: 
M. A. Brightbill- Body Works, E. Cumberland St. of 7th Ave. 
PHILADELPHIA: Eostern Body Co., 31st & Fletcher Sts. PITTS- 
BURGH: Hercules-Pittsburgh Body Co., 1717 Mery St., $. $ 


SOUTH CAROLINA—COLUMBIA: South Caroline Equipment Co., 
P. O. Box 295. 


SOUTH DAKOTA—ST. PAUL, MINN.: General Truck & Equip. Ce., 
2535 University Ave. 


TENNESSEE—CHATTANOOGA: Ted Nelson Service & CHR Align- 
ment Co., 416-18 Market St. KNOXVILLE: Knoxville Structural 
Steel Co., P. O. Box 1512. MEMPHIS: Dealers Truckstel! Sales, 
one a6 $. Parkway, Halliburton & Lone Co., Sth Ave. et Mc- 

vock, 


TEXAS—DALLAS: Truck Equipment Co., 2409-11 Commerce. FORT 
WORTH: Truck Equip. Co. HOUSTON: McArthur Welding & 
Press Co., 5525 Clinton DOr. SAN ANTONIO: Patten Machinery 
Co., 1318 N. Alomo St. CORPUS CHRISTI: Truck Equip. Ce., 
1501 Port Ave. 


UTAH—SALT LAKE CITY: Hercules Body Soles Co. 


VIRGINIA—NORFOLK: A. $. Drumwright & Co., 1921 Brambleton 
_ RICHMOND: Crenshaw Equipment Ceo., Inc., 304 E. Mein 
it. 


WASHINGTON—SEATTLE: Allied Trailer & Equip. Co., 1331 Third 
ve. 


WEST VIRGINIA—BLUEFIELD: Truck Equip. Engineering Co., P. 
O. Box 387. CHARLESTON: West Virginia Tractor & Equip. Ce., 
?. O. Box 473. CLARKSBURG: West Virginie Tractor & Equip. 
Co., 100 Weed St. HUNTINGTON: Huntington Truck Equip. 
Co., 919 Siath Ave. 
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Only well-built equipment stands up under the weight and impact of a load: dropped 
by S dragline. This Hercules is one of a fleet operating in a Pennsylvania strip mine. 


You'tt go a long way to find a hauling and dumping job 
as tough as that in the average strip mine operation . . . 
and you'll go just as far to find equipment as well fitted 
for this rugged service as Hercules Dump Bodies and 
Hydraulic Hoists. There’s a combination that’s built for 
business. If you've got a hauling and dumping job that’s 
too much for ordinary equipment, you'll want to know all 
about Hercules heavy-duty bodies and hoists. 


Hercules equipment is 
designed for the job. 
This 6-yard capacity 
unit has special cab 
protector and is equip- 
ped with a Hercules 8X 
Hydraulic Hoist. 


Check the list opposite 
fer name of Hercules 
distributer nearest you. 


Co ae 


‘ 


HERCULES 


Dump Bodies and Hydraulic Hoists 








HERCULES STEEL PRODUCTS CORP. 





« GALION, OHIO 








@ Self-adjusting Goggles 

The M.S.A. “Speedframe,” a self-ad- 
justing welder’s goggle which is made by 
the Mine Safety Appliances Company, 
Braddock, Thomas and Meade Streets, 


Welder's glasses. 


Pittsburgh, is raised or lowered by a nod 
of the head, leaving both hands free. The 
goggles are mounted in a lightweight fiber 
headframe so designed that they are held 
securely in either position. 

Speedframe can be furnished with 
welder’s or chipper’s goggles. 


@ Material Spreader 

The “Even-Spread” spreader is de- 
signed especially for spreading high qual- 
ity fine dry materials and has no belt 
or chain and slat conveyors or spinning 
discs or paddles to separate the different 
sized particles and throw the finer par- 
ticles to the wind. It has a positive even 
feed from the bed to a postive even- 
spreading mechanism which is designed 
to insure accuracy and uniformity for 
different rates of application. 

The Even-Spread spreader has a 
welded all-steel body with two special 
open-spiral conveyors of equal size and 
speed in troughs in the bottom. These 
conveyors are driven by the power take- 
off on the truck transmission which by 
changing the speed of the conveyors 
regulates the flow of material to the 
cross distributor in proportion to the 
distance covered by the truck. 

The spreading mechanism, mounted 
directly under the ends of the spiral con- 


Spreads lime evenly. 


veyors, has two detachable tubes, each 
containing a spiral conveyor which is 
direct driven by a central permanently 
mounted unit; this in turn is driven from 
the end of one of the conveyors in the 
bed. The tubes have slots which can be 
adjusted to give an even spread over 
the entire length of the tube when 
spreading materials of different physical 
properties or at different rates of appli- 
cation. 

The rate of application is very little 
affected by the amount of the material 
in the bed, which remains almost constant 
throughout the unloading period. An 
attachment can be furnished to mix and 
spread lime and fertilizer at the same 
time in accurate amounts. 


An electric arc-welded, coke-burning 
cupola for use in melting rock or slag for 
the manufacture of mineral wool has been 
placed on the market by Superior Metal 
Products, Inc., 1819 South Brandon, Marion, 
Ind. The 54-inch diameter cupola is shipped 
with bustle pipes and tuyeres knocked 
down, allowing shipment of the complete 
unit in a railroad car or by trailer-truck. 


@ Rubber Hose Repair Kit 

A new master kit of “Punch-Lok” 
bands designed to serve all needs for 
clamping or banding rubber hose to nip- 
ples and fittings and for a wide variety 
of general repair applications is now be- 


Tool kit. 


ing merchandised by The B. F. Goodgich 
Company, Akron, O. 

Each kit contains a quantity of both 
open-end and preformed Punch-lo 
bands which can be applied in the non. 
metallic minerals industries and on the 
farm for various types of repairs. 


@ Hydraulic Conversion Units 
Owners of tractors equipped with hy. 
draulic dozers will be interested in the 
new hydraulic conversion units recently 
developed by LaPlant-Choate Manufac- 
turing Co., Inc., Cedar Rapids, Ia, De 
signed for hooking into existing hydraulic 
systems, these new units make it possible 
to operate 2- or 4-cu-yd. scrapers in 
combination with present dozers without 
having to purchase an additional dy 
draulic system for scraper operation. 
The conversion “packages” are avail 
able in two designs, one for adapting’ the 
2-yd. LaPlant-Choate scraper to present 
D-2 hydraulic dozers and the second for 
adapting the 4-yd. scraper model to D4 
dozer units. The conversion assembly for 


Dual valve required for conversion. 


D-4 tractors equipped with hydraulic 
dozers consists of two valves which mount 
“on the rear of the tractor with manifold 
and necessary hose for connections. t 
the hydraulic circuit. The unit for the 
D-2 tractor-dozer has special combins 
tion piping fitted into the hydraulic sys 
tem and is operated by the same valve 
which operates the dozer. 
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“RUBBER LUNG” 





3 ACH BLOW dealt by air tools at work in mines 
of quarries represents the repeated internal stresses and pulsations 
that are being handled by the rubber lungs between tools and com- 
pressors. These hose lengths also take constant beating from 
dragging, crushing, hot oil in the line, exposure, etc. Failures in 
ordinary hose, under the severe abuse, have resulted in a steadily 
increasing preference for Republic’s Tower Pneumatic Hose. Thanks 
to advanced achievements in hose construction, Tower can take the 
hard knocks and usage without injury or impairment of its maxi- 
mum, built-in service life. Tower’s high mechanical strength and 
resilience are belied by its added efficiency of light weight. 
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MORE SERVICE FROM RUBBER FOR INDUSTRY 


REPUBLIC RUBBER 


A ee 


LEE RUBBER & TIRE CORPORATION 
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(1) Seamless, oil and heat-resistant, extruded rubber tube. (2) High tensile, 
twisted cords braided into seamless, tubular plies. (3) Rubber insulating layers 
assuring firm ply adhesion. (4) Special abrasion, cut, weather and sun-resist- 
ing rubber cover, extruded without seam. 
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Made.. 


by the world’s largest 
producers of ASBESTOS, 
J-M Friction Materials 
are mechanically strong, 
highly heat-resistant! 


.. bested 


in the famous J-M 
Research Laboratories 
under actual field 
conditions! 


INDUSTRIAL 
FRICTION 


MATERIALS 
& POWER EQUIPMENT 


Quailoble.. 


through Johns-Manville Distributors everywhere! 


The highly trained buyers of most leading manufacturers started 
your industrial equipment off right with J-M Friction Materials 
... controlled from mine to user by the outstanding producer of 
asbestos products. Stay with Johns-Manville and you’re sure 
of the best! Contact your nearest J-M Distributor for help in 
selecting the proper style of J-M Friction Material .. . or write 
to Johns-Manville, Box 290, New York 16, N. Y. 


* Joums: 





@ Drag Scrapers 

The development of a new line of 
drag scrapers. for haulage and 
operations in rock plants and quarrie, 
has been announced by Alloy Steel anq 
Metals Company, 1862 E. 55th St, Lo; 
Angeles, Calif. 

In place of the horizontal blades, Py. 


For hauling rock. 


cific drag scrapers are provided with 
newly - designed, self - sharpening corner 
cutters, designed to assure effective dig. 
ging action. The shoe, which attaches 
to the front of the harness, is made of a 


tough manganese steel. 


@ Steam Cleaner 


A new steam-vapor cleaning unit is 
now available for delivery, announced 
by Oakite Products, Inc., 157 Thames 


Steam generating unit. 


St., New York 6, N. Y. The device is an 
enclosed-coil, down-draft flame steam 
generator, and will deliver a hot vapor- 
ized spray in either wet or dry state 
under pressures up to 200 pounds. This 
model will generate sufficient steam- 
cleaning pressure to operate two steam 
guns simultaneously. 





The Tournadozer is the latest addition to 
the line of R. G. LeTourneau, Inc., of Peoria, 
lll. This rubber-tired earthmoving equipment 
is powered -by a 160-hp. diesel engine. It 
has four forward speeds ranging up to !2 
m.p.h., and the same four speeds in reverse. 
Shipping weight is approximately 14/2 tons. 
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PERSONAL METTION 


Witt1AM P. Hempuitz, who has been 
for the last five years president of the 
Laclede-Christy Clay Products Company 
of St. Louis, Mo., has resumed active 
participation in the management of the 
Chicago engineering firm of McKinsey, 
Kearney & Company, of which he is a 
partner. Mr. Hemphill will continue as 
4 consultant and director of Laclede- 
Christy. 


MARK SNYDER, 
director of Indus- 
trial relations for 
the Marblehead 
Lime Company of (4. 
Chicago, was re- am 
cently given a signal } ‘ 
honor at a meeting 
of the National As- 
sociation of Person- 
nel Directors in Chi- 
cago. Upon that 
occasion Philip H. 
Ragan, president of 
the association, pre- 
sented Mr. Snyder with a key for his 
outstanding contributions in the field of 
better management-labor relations. 

Mr. Snyder, who is a charter member 
of the personnel men’s group, is nation- 
ally known as a labor consultant. 


M. E. Snyder 


H. J. Titz1a is now superintendent of 
the Westvaco Chlorine Products Corpo- 
ration, in charge of operations at the 
magnesite property at Gabbs, Nev. Mr. 
Tillia will supervise all barite properties 
of the firm in California and Nevada, as 
well as the exploration of nonmetallic 
materials in the Western states. 


Witton T. Mixxiar, who was formerly 
a U. S. Bureau of Mines mining engi- 
neer, has resigned from his position to 
become general superintendent of mining 
and milling operations for the Kyanite 
Mining Corporation at Cullen, Va. 


A. C. Harpinc, who has been asso- 
ciated with the Baroid Sales Division of 
the National Lead Company for the last 
nine years, has resigned as general su- 
perintendent to organize his own com- 
pany. With his associates he will build 
and operate a bentonite plant at Moor- 
croft, Wyo. During World War II Mr. 
Harding was superintendent of National’s 
Clay Spur, Wyo., bentonite plant. 


F. I. Bristox, president of the Bristol 
Silica Company at Rogue River, Ore., 
has been named president of the Oregon 
Mining Association. Mr. Bristol suc- 
ceeds Samuel H. Williston, who is vice- 
president of the Horseheaven Mines and 
the Cordero Mining Company. 


TuHeron C. Tayier of the Tayler En- 
gineering Service, Detroit, Mich., is the 
newly-elected treasurer of the Detroit 
chapter of the Michigan Society of Pro- 
fessional Engineers. 
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L. D. Ricuarps, chief engineer of the 
Dow Chemical Company, Midland, 
Mich., has been elected a director of the 
Saginaw chapter of the Michigan Society 
of Professional Engineers. 


ArTHUR Hewitt of the Warner Com- 
pany, Philadelphia, has been elected 
president of the Central Pennsylvania 
chapter of the Pennsylvania Society of 
Professional Engineers. 


Juuius C. Rerep; 44, who had been: as- 
sociated with the Medusa Portland Ce- 
ment Company for 17 years, died un- 
expectedly on April 6 at his home in 
Madison, N. J. 


H. H. Moore, secretary-treasurer of 
the Superior Cement Corporation of 
Portsmouth, O., is now vice-president of 
all the firm’s operations except sales. 

Other new Superior appointments an- 
nounced were those of J. K. Lone, treas- 
urer, and G. W. QUILLIN, secretary. 


Henry D. Osternouz has recently 
become associated with the Anderson 
Brick & Supply Co., Inc., New York 
City, as general sales manager. Mr. 
Osterholz was for ten years New York 
City sales manager for the Lehigh Port- 
land Cement Company. 


FrANK E. Lo- 
BAUGH has been ap- 
pointed technical 
service director of § 
the Lumnite Divi- 
sion, Universal Atlas 
Cement Company, a 
United States Steel 
Corporation §subsidi- 
ary. 

Mr. Lobaugh is a 
member of the Amer- 
ican Ceramic Soci- 
ety, the Institute of 
Ceramic Engineers, 
the New Jersey and New York Ceramic 
associations, and the American Society 
for Testing Materials. 


F. E. Lobaugh 


Appointment of WALTER T. JoHNSON 
as New York district sales manager for 
the Columbia Chemical Division of Pitts- 
burgh Plate Glass Company was an- 
nounced today by W. I. Galliher, execu- 
tive sales manager for the division. 

Mr. Johnson joined the firm’s research 
department at the Barberton, O., plant 
during 1930 and has been associated with 
the chemical division since then. Follow- 
ing several years’ service in plant pro- 
duction and technical service depart- 
ments, he was manager of the Chicago 
district sales office for three years. 


J. J. Hornune, assistant treasurer of 
Lehigh Portland Cement Company . of 
Chicago has retired after 37 years of 
service. L. A. Stack has succeeded Mr. 
Hornung. 


Roy S. ADKINs 
has been elected 
vice-president and 
general sales man- 
ager of the North 
American Cement 
Corporation of New 
York, according to 
an announcement 
made by THoMAs 
J. Harte, president. 

Mr. Adkins be- 
came affiliated with 
the firm in 1928 asa 
salesman in the Bal- 
timore district. In 1932 he became dis- 
trict sales manager in Washington, D. C., 
and in 1937 was promoted to the post 
of general sales manager in New York. 


R. S. Adkins 


CotoneL Louis 
Ware’ of Chicago 
has been elected a 
director of United 
States Gypsum Com- 
pany of Chicago. 

Colonel Ware is 
also a director of 
The International 
Minerals and Chem- 
ical Corporation, 
which is now com- 
pleting two new 
plants — at Noralyn, 
Fla., and San - Jose, 
Calif.—each costing over $5,000,000. 


Louis Ware 


Harry E. BLaKELy was recently named 
managing director, Highway Contractors’ 
Division, American Road Builders’ As- 
sociation. He replaces Burton F. Mn- 
LER, who is now executive secretary of 
the Michigan Road Builders’ Association. 


Howarp F. Kicuurne has been made 
operations manager of the North Amer- 
ican Cement Corporation’s plants at 
Catskill and Howe’s Cave, N. Y., Secur- 
ity, Md., and Berkeley, W. Va. Mr. 
Kichline has been chief chemist and as- 
sistant operating manager at Catskill. 
He has been associated with the firm for 
the last 32 years. 


F. L. Hersert, who has been fore- 
man at the Medusa Portland Cement 
Company's Wampum (Pa.) plant for 
several years, retired from his duties re- 
cently. He has been with the firm since 
1910, when it was known as the Crescent 
Cement Company. 


Frank Potts has been made export 
sales manager of the Permanente Cement 
Company. He was formerly a member of 
the export sales departments of several 
other Kaiser companies, having joined 
the organization in 1943. He will report 
to Permanente’s general sales manager, 
James K. Beatty in Oakland, Calif. 


KENNETH Kuinnison has been ap- 
pointed to succeed Franx SNYDER, re- 
signed, as superintendent of the L. W. 
Hayes quarries, Bethany, Mo. Mr. Sny- 
der is now the owner of the Daviess 
County quarry, located near Jamesson, 
Mo. 
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A. W. RaaB and J: T. Gorpon have 


LORAIN ROLLED PLATE LININGS [Rites 


Raab has been named general purchgs. 
ing agent, succeeding H. E. Kersy, fe. 
tired. 

Mr. Gordon was appointed assistant 
general purchasing agent. 








A visitor to Pir anp Quarry head. the 
quarters a few weeks ago was Jouy sist 
REITLE of the Slemmestadt Portland Ce. age 
ment Company, Oslo, Norway. Mr. Rei. Wi 
tle, who is chief chemist for the Nor. siol 
wegian firm, visited several American blir 
cement plants during his stay in this par 
country. } 
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SN JAMES RoBERT Davipson Sr., 79, a Wit 

NAMA former partner in the Cincinnati Ques 
ries, died on March 27 in Deaconess Hos. U 
pital, Cincinnati. He was active in the ail 
because al business until his retirement in 1942. he 
. . . they offer exceptionally high resistance to abrasion. . 2 ;, Alli 
: LMER RoBERTSON, an employee for . 
- + + plates and lift bars are waning ‘ the past ten years of the Missouri Sand z 
- - . ft bars are renewable at partial lining costs. and Gravel Company, died in his home trict 
| at Barry, Ill., on March 8. ee 
HE net result means reduced main- se 
tenance costs, fewer replacements, Norman M. Drew of the Drew & Ir 


more grinding time. Son sand and gravel business in Skanea- 


But longer service life is just one of teles, N. Y., died recently in Auburn City of t 
the reasons why it will pay you to use | Hospital. 
U-S-S LORAIN ROLLED PLATE nil 
LINING in your grinding mills. For Royatt D. Brapsury, principal high #4 4 
example, their high strength and | WY, ¢mgineer of the Public Roads Ad- 
toughness often make possible the use | Station and internationally known 


: ; ‘ : authority on reinforced concrete, di 
of thinner plates, thus increasing mill cole ot xheek eae on a ee Park 


diameter and resulting in greater out- ington, D. C., home on March 21. He & the 
put. was 63 years old. Shre 
Mr. Bradbury joined the Public Roads spect 

Tay go & faster, tool Administration in 1946. He served for Pratt 

Their simplicity of design and ease several years as chairman of the Com- [ ceed 
of handling speeds up installation. In mittee on Rigid Pavement Design of the office 
some large mills as much as 12 man- | Highway Research Board. He was a In 
days have been saved. member of the American Society for Willi 
: ‘ ae : Civil Engineers, the American Concrete Hoff: 
This superior plate lining is avail- Institute and the American Society for 

able in the diameter, length and thick- | Testing Materials. 

ness best suited to your operating 
conditions. It will produce better re- Henry Wituam Crort, 81, retired 
sults more economically no matter | chairman of the board of Harbison office 
what you grind. U-S-S LORAIN Walker Refractories Company, of Pitts- adi 
ROLLED PLATE LININGS are | burgh, died at his home on February 23. . 
available through leading grinding Mr. Croft was also formerly a director ~ rn 


. . of the Mellon National Bank of Pitts- 
“ey few os. pamaorga names will burgh, Konpers Coke Co., Mack Trucks, In 


Inc., Republic Iron and Steel Co., Gen- Harv 
eral Railways Signal Co., and Certain- as m. 
teed Products Corp. cisco 


U-S°S LORAIN ROLLED PLATE LINING | ciseence © cussssnzam, coptin 9° 


f the tug P bury, d by the ; 
CARNEGIE-ILLINOIS STEEL CORPORATION Watner Company of Phiindsighin, Git =. 


_ Pittsburgh and Chicago on February 9. He had piloted the becon 

Columbia Steel Company, San Francisco, Pacific Coast Distributors company’s vessels on the upper Dela- trict 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors ware River for many years. na 
United States Steel Export Company, New York ’ 
7-385 : ; ingto) 

ARTHUR C. Coss, vice-president and 8 


—~ . ry ~ ia Li 
OOS It Oe Se Dro aU Be Dena Bn DN On em CL mamaser of the Georgia. Lim Wath 
his home in Perry, Ga., on February 22. tee: 


U-S-S LORAIN 
GRINDING BALLS 
give 
uniformly superior results 


Forged from new steel and 
accurately heat-treated to 
take the punishment of abra- 
sion and impact throughout 
long, heavy runs, these grind- 
ing balls maintain a standard 
of quality that insures uni- 
formly superior results. Avail- 
able in all standard sizes from 
¥%," to 5” in diameter. 
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TRADE NOTES 


J. F. Berger has 
been appointed to 
the position of as- 
sistant sales man- 
ager of the Woven 
Wire Fabrics Divi- 
sion, John A. Roe- 
bling’s Sons Com- 
pany. 

Mr. Berger has 
been with the com- 
pany for 37 years 
serving aS a_ sales- 
man and field engi- 
neer for the Woven 
Wire Fabrics Division. 


J. F. Berger 


Under a newly adopted regional set- 
up for the field organization of the Allis- 
Chalmers general machinery division, 
Allis‘Chalmers branch offices in the new 
regions become district offices. Accord- 
ing to J. L. Singleton, manager of dis- 
trict offices, the following are now desig- 
nated as district managers in the first 
four regions established: 

In the New England region, A. B. 
Frost and R. H. Porterfield are managers 
of the New Haven and Providence dis- 
trict offices, respectively reporting di- 
rectly to W. F. Taylor, Boston, manager 
of the region. 

In the Southwest region, W. R. Hor- 
rigan, Aubrey Phillips, E. R. Hury, L. G. 
Park and R. I. Moore are managers of 
the Amarillo, Houston, San Antonio, 
Shreveport and Tulsa district offices, re- 
spectively, reporting directly to J. L. 
Pratt, region manager, who has ben suc- 
ceeded as manager of the Dallas district 
office by H. L. Raynolds. 

In the Southeast region, J. J. Greagan, 
William Parker, J. W. Roberts, G. H. 
Hoffman, A. R. Knauss, Joseph Bronaugh, 
R. F. Muller and A. D. Robertson are 
managers of the Birmingham, Charlotte, 
Chattanooga, Knoxville, Memphis, Mi- 
ami, New Orleans and Tampa district 
offices, reporting directly to D. S. Kerr, 
manager of the region, who is succeeded 
as manager of the Atlanta district office 
by Charles F. O’Riordan. 

In the Pacific region, F. V. Sams, F. 
Harvey Searight, U. E. Sandelin remain 
as managers of the Portland, San Fran- 
cisco and Seattle district offices, respec- 
tively, reporting directly to A. J. Schmitz, 
manager of the region. In the same 
region, C. W. Schweers, formerly man- 
ager of the firm’s Houston district office, 
becomes manager of the Los Angeles dis- 
tnct office, succeeding A. D. Brown, 
named manager of the company’s Wash- 
ington, D. C., office. R. N. Landreth, 
who has wat acting manager of the 
Washington office, will now devote full 
time to his special duties as assistant to 
Vice-President Johnson. 
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No Rocking-No Bobbing! 











. . . with a SECO vibrating screen 


Smooth! That’s the word to describe the true circular motion of a 
Seco vibrating screen. Yes, sir, and that’s the big reason why Operators 
everywhere screen more tons per hour with Seco vibrating screegs. / 
There’s no wasted motion... no weaving from side to side... no 
stormy sessions with supporting structures, thanks to Seco’s patented 
equalizer assembly. Put a Seco to the test! And you'll be a happy 
“skipper” with better production at lower cost. Write today for 
“A Guide to Better Screening.” Dept. A. 


TRUE 
CIRCULAR 
MOTION 
VIBRATING 
SCREENS 


SCREEN EQUIPMENT COMPANY, INC. 
9 Lafayette Avenue, Buffalo 13, New York 


in Canada: United Steel Corp., Ltd., Toronte 
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Buy the ROPE backed 
by the KNOW-HOW 


Here are a few of the stranding 
machines in Wickwire Spencer’s 
modern wire rope mill. In prin- 
ciple, these machines are not un- 
like those found in many rope 
mills. The difference —the thing 
that makes Wickwire Rope 
longer lasting—lies in the mak- 
ing of the steel and drawing of 
the wire used in the rope. 


Only steel wire with the highest 
possible degree of perfection in 
hardness, strength, toughness and 
fatigue-resistance is used. And every 
wire used in making Wickwire Rope 
is drawn until it’s accurate within 
a fraction of a thousandth of an inch. 

Distributors and Wickwire Rope 


engineers in all parts of the country 
are prepared to render prompt ser- 
vice in solving your wire rope prob- 
lems and meeting your wire rope 
needs. Wickwire Rope is available 


in all sizes and constructions, both 
regular lay and WISSCOLAY 
Preformed. 


VALUABLE GUIDE FOR ALL ROPE USERS — Thousands of 


wire rope users have found that the information packed in the 


82 pages of “Know Your Ropes” 


has made their work easier. 


It’s full of suggestions on proper selection, application and 
usage of wire rope. This easy-to-read, profusely illustrated 
manual is free. For your copy write, Wire Rope Sales Office, 

Wickwire Spencer Steel. Palmer, Mass. 


icxwinr 


RON CC DRATIC 











ROPE 


DIVISION 


WIRE ROPE SALES OFFICE AND PLANT— Palmer, Mass. 
GENERAL OFFICE—500 Fifth Avenue, New York 18, New York 
SALES OFFICES —Abilene (Tex.) » Boston * Chattanooga * Chicago » Denver + Detroit 


Philadelphia 


* Tulsa + Fort Worth « 


Houston * Newport News »* New York 


PACIFIC COAST — The California Wire Cloth Corporation, Oakland 6, California 





Frederick 4 

Mertz, formerly 

y chief design engi- 

; neer for the Traylor 

| Engineering & Man. 
ufacturing Company 
of Allentown, Pa, 
was recently ap- 
pointed to the posi. 
ction of chief en. 
gineer of that com. 
pany. 

During his 15 
years with the com. 
pany, Mr. Mertz has 

designed much of the equipment manv- 
factured by Traylor, as well as plant in- 
stallations for many nonmetallic mining 
companies and cement and lime con. 
cerns. 


F. A. Mertz 


Consolidation of 
the Four Wheel 
Drive. sales promo- 
tion department and 
advertising depart- 
ment under the 
managership of M. 
O. Stockland Jr., 
was announced this 
week by the officials 
of the company. 

Mr. Stockland has 
served as sales pro- 
motion manager 
since the organiza- 
tion of that department early in 1946, 
He has been associated with F.W.D. 
since 1922. 


M. O. Stockland, Jr, 


Henry Rowold was recently appointed 
assistant general sales manager of Mack- 
International Motor Truck Corporation. 
Mr. Rowold is also a vice-president of 
the company. 


Ken O. Hood has been appointed the 
new Pacific Coast district manager for 
the Falk Corporation, Milwaukee, Wis. 
His headquarters will be in Los Angeles. 


Paul R. Pollock has been named man- 
ager of the Denver, Colo., office of the 
Allis-Chalmers Mfg. Co., according to 
an announcement by J. L. Singleton, 
manager of district offices. 


R. H. Morse, Jr., vice-president and 
general sales manager of Fairbanks, 
Morse & Co., Chicago, recently an- 
nounced the appointment of John A. 
Cuneo as manager of the company’s 
Los Angeles branch, succeeding Harry 
W. Brown, who has retired. 


Hewitt Rubber Division of Hewitt- 
Robins, Inc., has appointed Ellis & 
Lowe Company as a new distributor for 
Hewitt’s industrial rubber products in 
the Tampa, Fla., area. 


International Harvester Company has 
announced the establishment of a sepa- 
rate motor truck branch at Omaha, 
Nebr., with J. D. Richardson in charge. 
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Edgar R. Schae- 

fer, executive vice- 

president of the 

Gardner -Denver 

Company, was 

elected company 

president and .H. G. 

Myers, former _presi- 

dent, became ‘chair- 

man ‘of ‘the execu- 

tive ‘board sat the 

anhual .stockholders 

meeting held March 

98 at Quincy, III. E. R. Schaefer 
Mr. Schaefer be- 

came affiliated with Gardner-Denver in 

1919. He was made a vice-president in 


1926. 


In line with the policy of the con- 
tinuing development of its already strong 
position in the process equipment field, 
the General American Transportation 
Corporation of Chicago has acquired The 
L. R. Christie Company of New York 
City, for more than 40 years builders of 
industrial dryers, calcinators and coolers. 

The Christie line will complement Gen- 
eral American’s wide variety of drying, 
dewatering and cooling machinery, pres- 
ently represented by the various types of 
Louisville Dryers and~ American Drum 
Dryers, and will contribute to the devel- 
opment of better methods for the large 
volume processing of various types of 
organic and non-organic materials. 


The appointment 
of Floyd Jones as 
sales manager of the 
portable compressor 
division of the 
Davey Compressor 
Co., Kent, O., was & 
announced recently. . 
by Paul H. Davey, 
president. 
Mr. Jones, who 
was formerly. .Dav- 
ey’s northeastern: dis- 
trict’ manager, -has Floyd Jones 
had more than 30 
years of construction equipment experi- 
ence. 


Rayon is now being used as the re- 
inforcemént or tension member of all its 
light-duty and automotive V-belts, it 
has been announced by the B. F. Good- 
tich Company, Akron, O. (Tension mem- 
bers are the parallel groupings of cords 
which carry the load in a V-belt.) 

The new rayon construction, as com- 
pared to the cotton previously used is 
said to give longer belt life, particularly 
at elevated temperatures, which are be- 
coming an increasing factor in this field, 
as belt speeds and loads are increased. 


The Azbe Corporation has announced 
the opening of its new offices at 3135 For- 
sythe Boulevard, Clayton, St. Louis 5, 
Mo., which took place on March 8. 


The Birmingham office of the Robins 
Conveyors Division was recently consol- 
idated with that of the Hewitt Rubber 
Division, both of Hewitt-Robins Inc. The 
Birmingham office has been located at 
615 North 9th Street. 





Although Naylor pipe is light-weight 
pipe, Naylor’s wide variety of standard-weight ends en- 
ables you to use Naylor pipe with fittings and equipment 


common to industry. It is possible to change connections 


quickly from one type to any other as required. By care- 


ful selection of the Naylor coupling best-suited to your 
job, you can save time, work and money. 

A section of the Naylor Catalog provides helpful in- 
formation on the subject of pipe connections. If you have 
not already received a registered copy of Naylor Catalog, 

No. 44, it will pay you to 


write for it today. 


NAYLOR PIPE COMPANY 
1257 East 92nd Street + Chicago 19, Illinois 
New York Office: 350 Madison Avenue e« New York 17, N. Y. 
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Break your 
finish grinding 


BOTTLENECK 


today 











T DA can increase finish grinding capacity 


as much as 30% with your present equipment. TDA’s flexibility 


assures immediate increased production without a large capital in- 
vestment and facts — based on field experience— prove the capacity 
of TDA to increase finish mill production of normal or special 
cements. Our engineers will be glad to show you what TDA can do 
in your plant. * 

DEWEY ano ALMY CHEMICAL COMPANY 


CHICAGO, ILL. * CAMBRIDGE 40, MASS * OAKLAND, CAL. 


IF YOU HAVE A DRY PROCESS PLANT RDA 
AND RAW GRINDING IS A BOTTLENECK .. . TRY 





E. B. Hill, who 
was formerly dis- 
trict manager of the — 
Gar Wood general © 
line in Chicago, has 
been named director 
of factory sales for 
the firm. 

In his new post he 
will supervise all fac- 
tory sales activities, 
including those of 
the company’s Buck- 
eye Traction Ditch- 
er and St. Paul Hy- 
draulic Hoist Divisions. 


F. C. Bond, who was until recently 
director of research in charge of the 
basic industries laboratory of the Allis. 
Chalmers Manufacturing Company, has 
been made technical director of the de. 
partment. He has been succeeded in his 
former position by S. D. Michaelson. 


Peter J. Massey, general manager of 
the Kalamazoo, Mich., mill of the St. 
Regis Paper Company, was awarded the 
gold medal of the Technical Association 
of the Pulp and Paper Industry for his 
“outstanding contribution to the tech- 
nical advancement of the industry.” 


Hendrick Manufacturing Company 
Carbondale, Pa., perforated and fabri- 
cated metal producer, has appointed the 
following new sales representatives: A. H. 
Patten (Patten Engineering Company, 
Denver) for Colorado, Utah, Wyoming, 
Montana and southern Idaho; Fred G. 
Greaves Company of Seattle for Wash- 
ington, Oregon and northern Idaho; and 
Orville B. Ackerly Jr. of San Francisco 
for northern California and the Reno 
section of Nevada. 


The Shovel and Crane Division of 
Lima Locomotive Works, Incorporated, 
Lima, O., has announced the appoint- 
ment of M. E. Army and Ralph Rodgers 
as assistant district managers of the Pa- 
cific Coast district. Mr. Army will con- 
tinue to make his headquarters with 
Smith Booth Usher Company, 200! 
Santa Fe Avenue, Los Angeles, and Mr. 
Rodgers will have his office with Paul 
Fenwick, district manager for the Lima 
Company with offices at 1315 Howard 
Street, San Francisco. 


The appointment of James P. Bates 
as chief metallurgist for the Hyster Com- 
pany at Portland, Ore., has been an- 
nounced by Maurice Hooff, production 
manager. Mr. Bates will be in charge 
of materials specifications and heat treat- 
ing for the company’s three plants— 
Portland, Ore., and Peoria and Danville, 
Ill. 


- 


International Harvester Company has 
announced the appointment of B. M. 
Kaiser as Southwest district manager of 
motor trucks, replacing J. T. Sullivan. 
Mr. Sullivan has been transferred to the 
Eastern district in the same capacity. 


Pit and Quarry 





Howard P. Claussen, vice-president 
and director of the cotton department of 
Bemis Bro. Bag Co., Boston, has been 
dected a vice-president of the Cotton 
Textile Institute. 


The International Harvester Company 
has announced the establishment of sepa- 
rate motor truck branches at Columbus, 
0.; Fort Wayne, Ind. ; Little Rock, Ark. ; 
and Davenport, Ia. General line branches, 
which handle the company’s farm ma- 
chinery, tractor and refrigeration lines, 
will continue at those points also. 

In making this announcement W. K. | 
Perkins, manager of sales of the com- 
pany’s motor truck division, also an- oe ee eee) 5 | 
nounced the appointment of J. L. Teach 
as manager of the Columbus motor truck 
branch, W. J. McCahill as truck branch 
manager at Fort Wayne, H. H. Hedges 
jr. as manager of the Little Rock truck 
branch and C. E. Cheney as manager of 
the Davenport truck branch. 


After 47 years of achievement in mag- 
netic engineering and manufacturing, 
the Dings Magnetic Separator Company 
recently moved into a new plant in Mil- 
waukee’s southwestern industrial district. 
By this move the firm centralized all 
manufacturing activities which were pre- 
viously carried on in two Milwaukee 
plant. New equipment and machine 
tools have been installed throughout. 


THERE ARE cheaper engines. But, NO ELECTRICAL IGNITION ...no 

the rugged little Sheppard will carburetor...means a minimum 

be going strong long after the of servicing and lower main- 

others would have worn out. tenance costs. Looking ahead 
over a period of years — that’s 
important. 


}-—----—--}+-—------- 


George R. Homer has been named 
sles engineer in San Paulo, Brazil, by 
the Ingersoll-Rand Co., Phillipsburg, 
N. J. Mr. Homer is graduate of the 
Mackay School of Mines, and was chief 
engineer of the destroyer McCook, which 
saw duty in the Atlantic and the Pacific. 


Q 


OQ 
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BEING AFULLDIESEL, theSheppard t LOST o plant when a spark 

starts easily and operates effi- ignited a fume-filled room. It 

ciently on low-cost domestic won't happen again... not with 

furnace oil. It produces no the Sheppard on the job. That 

harmful or explosive fumes. protection alone more than justi- 
fies its cost. 


Due to steadily increasing business, 
the C.I.T. Corporation has found it nec- 
essary to occupy enlarged offices at One 
N. LaSalle St., Chicago, which were 
formally opened on February 17. C.L1.T. 
has geared its facilities to meet present 
and future financing requirements of the 
construction industry. 


ee ee eee ee ee ee | 
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oe foljpwing officers were elected by 
¢ Internal Combustion Engine Insti- . 

tute at its annual meeting in February: o wd a Pe Absocled Sheppard 
president, E. V. Ochler, Briggs & Strat- is available as a power unit or 

tn Corporation, Milwaukee; vice-presi- direct connected to a 2,000 watt 
dent, J. M. Dolan, Le Roi Company, generator, See it at your nearest 
Milwaukee ; secretary, W. B. Taylor, Sheppard Distributor. We will forward 
Minneapolis-Moline Power Implement his name on request. Also literature 
Company, Minneapolis; treasurer, H. W. with complete specifications available. 
Smith, Caterpillar Tractor Company, 
Peoria, Ill. R. H. SHEPPARD CO., INC. 
13 Middle St., Hanover, Pa. 


Recently elected to offices by the di- 
tectors’ board of the American Hoist & 
Derrick Company, St. Paul, Minn., are 
the following: Frederic Crosby, chairman 


5 , s 

o the board and executive committee; Ls =qTH c a 

Harold O, Washburn, president; Stanley DIESE 4 D ; 
M. Hunter, vice-president of sales; Donal We Ww 

B, Botkin, vice-president of manufac- S, J 

id James F. Bishop, secretary and Generating Sets + 2,000 to 36,000 watts 
“ ag ; Robert J. Henry, assistant sec- Power Units» 3% to 56 continuous H. P. 
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Minimum Maintenance 


...for 9 Years 


The 4’ x 6 double- 

deck Plat-O Vibrating 

Screen, operated by the 

Cerulean Stone Com- 

pany, Cerulean. Ky., has been doing a 
superior screening job for nine years. While 
the screen has handled commercial gravel 
of all kinds during this period, the only re- 
pairs have been on the !/2” and 34” screen 
cloth, and the replacement of one bearing. 


The rugged design and construction that 
assures minimum maintenance throughout 
long service life is only one of many rea- 
sons why Deister Machine Company prod- 
ucts are popular with stone and aggregates 
producers. Proved dependability, faster 
grading, and more accurate sizing have 
made Plat-O tops with operators all over 
the world. Write for details on the Plat-O 
Vibrating Screens. 


DEISTER MACHINE COMPANY 


FORT WAYNE 4, INDIANA 





V. E. McMullen has been named exec. 
utive vice-president of the Cummins fp. 
gine Company, Inc., and R. E. Huth. 
steiner vice-president and general map. 
ager. Mr. McMullen has been serving as 
vice-president and general manager, Prio, 
to his promotion, Mr. Huthsteiner wa; 
assistant general manager and controller 


St. Regis ‘Paper 9 
Company, New 
York, announced to- 
day the formation 
of a new sales dis- 
trict in its multiwall 
bag division, effec- 
tive February 1, 

1947. The district 

will cover Pennsy]l- 

vania, with the ex- 

ception of Philadel- 

phia. It will be 

known as the Mid- Burton Ford 
Atlantic District, will 

have its headquarters in Allentown, Pa, 
and will be under the supervision of Bur. 
ton A. Ford, vice-president of the St. 
Regis Sales Corporation. 

Mr. Ford will continue his close con- 
tact with the lime and fertilizer pr. 
ducers, and will represent the St.. Regis 
Paper Company and the St. Regis Sales 
Corporation at the periodic meetings of 
these industries. 


Bemis Bro. Bag Company’s film, “The 
King’s Other Life,” portraying the var- 
ous processes involved in making indu:- 
trial cotton bags, recently had its premiere 
in St. Louis, Mo. The movie is a 16 mn, 
20-minute feature in color, with sound 
effects. It required six months to shoot 
the sequences and prepare the film for 
the screen. 


George Abbot Morison has resigned 
from his duties as vice-chairman of the 
board of the Bucyrus-Erie Company, 
South Milwaukee, Wis., to make his home 
in New Hampshire. Mr. Morison will 
continue his connection with Bucyrus 
Erie as a member of the executive com- 
mittee of the board of directors. He has 
been affiliated with the company since 
1901. 


Three important changes f. the top 
management of The Goodyear Tire & 
Rubber Company have been announced. 

Clifford Slusser has resigned as vice- 
president in charge of production and 
as a member of the board of directors. 
He will continue with the company 4 
vice-president and general manager of 
the subsidiaries which operate Goodyear’ 
domestic textile plants and coal mines. 

Mr. Slusser is succeeded in his former 
offices by Russell DeYoung, who has 
been vice-president and general mat- 
ager of Goodyear Aircraft Corporation, 
a subsidiary. 

Fred W. Climer was elected to a new 


“vice presidency of the parent compaly 


in charge of industrial relations. 


William C. Champion, district mat 
ager of the Pacific Northwest Territory; 
for the Lima Locomotive Works, Inc, 
Lima, O., at Seattle, died on April 4. 
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Lepat Decisions 


By LEO T. PARKER 
Attorney at Law. 


Purchaser Breaches Contract 


According to a recent higher court 
a seller of sand and gravel may recover 
full damages for breach of a contract by 
a general contractor or other purchaser. 
Thus a contractor is liable who fails to 
perform an agreement to furnish suf- 
ficient base grade on which the seller 
can spread and compact a specified num- 
ber of cubic yards of gravel a day. This 
is so because the contractor’s failure to 
furnish sufficient base grade puts the 
seller to additional expense and he is 
entitled to recover the amount of these 
additional expenses. 

For example, in Brady v. Central Ex- 
cavators, Inc., 25 N. W. (2d) 630, re- 
ported March, 1947, it was shown that 
a sand and gravel company acted as a 
subcontractor and sued a general con- 
tractor for damages contending that the 
latter breached his contract to furnish, 
or have furnished streets and drives “in 
sufficient quantity in area per day so 
as to utilize the 1000 cubic yards of 
gravel per day.” 

The subcontractor claimed that in re- 
liance upon the general contractor’s 
promise, he secured the facilities and 
hired the labor necessary to complete 
the work at the rate of 1000 cubic yards 
per day. The subcontractor contended 
that as the result of this breach he was 
required to do additional work not con- 
templated by the agreement, for which 
he was entitled to extra payment. The 
higher court allowed the subcontractor, 
or seller of the sand and gravel, $26,446 
damages. This court said: 

“There is no doubt that plaintiff (sub- 
contractor) is entitled to recover for any 
extra work ordered by defendant (gen- 
eral contractor) and not covered by the 
purchase order.” 

Also, see Indianapolis Company v. 
Brennan, 74 Ind. 1. Here the owner ob- 
ligated the contractor to complete the 
work by August 15. The owner delayed 
the contractor. The higher court allowed 
the contractor heavy damages and said: 

“Certainly, when appellant company 
(owner) obligated these parties (con- 
tractor) to do and finish the work with- 
in a fixed period, it was its duty to 
afford them a fair and reasonable op- 
portunity to begin and complete the 
work. Its (owner’s) default or failure 
in these respects would subject it to lia- 
bility for whatever damages appellees 


(contractor) might reasonably sustain on ° 


that account.” 

For comparison see the United States 
Supreme Court case of United States v. 
Howard P. Foley Company, 67. S. Ct. 
154. In that case, a contracting firm had 
agreed to complete its part of the con- 
struction of an airfield in 120 days but 
was delayed an additional 157 days be- 
Cause of the unstable sub-soil conditions 
encountered, and sought to recover dam- 
ages from the feder2l government for 


the extra cost sustained because the gov- 
ernment had delayed completion of the 
work, 

However, this .contract contained a 
clause stating that the government need 
not maintain conditions that-would en- 
able the contractor to complete its work 
in 120 days, but on the contrary con- 
tained clauses that indicated a delay 
might be encountered. 

In view of this clause the higher court 
held the government not liable for extra 
cost to the contractor caused by the 
delay. 


Statute of Frauds 
It is well established law that all verbal 
contracts for sale of real estate, or for 
a lease over one year, are absolutely 
void under the Statute of Frauds. This is 


universal law in all states. 

In Fletcher v. Blair, 178 S. W. (2d) 
322, a property owner leased a building 
for a period of two years. This contract 
was verbal, At the end of the first year 
the property owner evicted the tenant, 
who sued for damages. The higher court 
refused to allow damages, and said: 

“If the Statute of Frauds did apply to 
the oral two year lease then the tenant 
could not recover compensatory damages 
for the second year, either on the theory 
of breach of contract or in tort.” 


Zoning Ordinance 
According to a recent higher court if 
a company is established in business, new 
city zoning ordinances will not prevent 
the company from building new struc- 
tures or additions. 








CINCINNATI 


CONVEYOR BELTS 


Here’s a belt that has stamina to do the heavy duty 
jobs . . . to carry BIG Tonnage and give a Low Belt 


Cost per Ton Conveyed. 


CINCINNATI is a tough conveyor belt that can 
“take it” under grueling conditions. It’s high resistance 
to gouging, abrasion and the strain of peak loads make 
it a belt that will stay on the job for a long time. On 
your next conveyor belt need get a veteran of the 


aggregate field . . . a CINCINNATI BELT. 








CENTER PIER “AUTO-RAISE”’ 


THICKENER 


The above photograph shows a | 10 ft. diam. 
Hardinge Center Pier "Auto-Raise" Thick- 
ener. Note that the scraping mechanism 
consists of rakes near the end of the arms 
with double spirals near the center. The spi- 
rals remove the settled solids in one revolu- 
tion, thereby preventing an accumulation of 
solids at the center of the tank. 


lf an overload occurs due to power failure or 
any other cause the "Auto-Raise" mechanism 
lifts the complete scraping assembly above 
the overload, then lowers it gradually as the 
overload is removed. 


Write for Bulletin 31-D 
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For example, in Piccadilly Company y, 
Board of Com’rs of Town of Belleville, 
46 Atl. (2d) 563, it was shown that a 
company has since 1924 operated its bys. 
iness in a concrete and brick building, Ip 
1945 the company desired to build a new 
building. A permit was refused by the 
city officials on the grounds that the 
zoning ordinance had been changed re. 
cently, and the premises were zoned as 
residential. 

The company filed suit and the higher 
court ordered the city officials to issue 
the permit, saying: 

“It is plain that the prosecutor (com. 
pany), having established a business al. 
ready for the purposes above named, is 
immune to interference therewith by any 
zoning regulations.” 


Insurance Policy Broadly 
Construed 


In all legal controversies involving in- 
surance policies, the courts broadly con- 
strue the policy in favor of the insured, 
See the late and leading case of Ehrke y. 
North American, 24 N. W. (2d) 640, 
which upheld this principle of law. In 
this case the insured became sick and had 
considerable hospital expenses. The in- 
surance company refused to pay the hos- 
pital bill on the contention that the only 
loss on account of sickness which it in- 
tended to insure was sickness resulting 
from an accident. The higher court 
broadly construed the policy to include 
sickness from natural causes. 

Widow Draws Compensation 

According to a recent higher court 
the state is obligated to pay compensa- 
tion to a deceased employee’s widow for 
the full remainder of the compensable 
period. 

For illustration, in C. @ G. Potts @ 
Company v. Fortney, 69 N. E. (2d) 752, 
reported February, 1947, it was shown 
that an employee became disabled from 
the occupational disease known as “sili- 
cosis-tuberculosis,” which arose out of 
and in the course of his employment. A 
state law provided for compensation pay- 
ments to the employee for 300 weeks. 
The employee died after drawing com- 
pensation for 200 weeks. The higher 
court held that his widow was entitled to 
compensation for 100 additional weeks. 


Discharge of GI 

In Basham v. Virginia Company, In¢., 
66 Fed. Supp. 718, a GI sued on account 
of alleged wrongful discharge contrary 
to the Selective Training and Service 
Act. 

The Federal Court refused to hold that 
the GI was illegally discharged where 
the testimony proved that the ex-service- 
man’s conduct was such that he “grudg- 
ingly” performed the: duties of his job. 
Also, witnesses testified that he often 
used profane and vulgar language in the 
presence of customers of his employer. 

Other testimony showed that he re 
fused to obey orders given by his em- 

loyer. 


Child Gets Caps 


oom M PAN Y | N C O 8 Paes 7 EC OO 
YORK, PENNSYLVANIA — 240 Arch St. - Main Office and Works 
NEW YORK 17—122 E. 42nd St. + 205 W. Wacker Drive—CHICAGO 6 
SAN FRANCISCO 5—94 Natoma St. ° 200 Bay St.—TORONTO 1 
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The general rule is that one who keeps 
or uses explosives must exercise a high 
degree of care to prevent injury to 
but trespassers. 








her 


For illustration, in Lawrence v. King, 
197 S. W. (2d) 548, reported February, 
1947, it was shown that a property owner 
left some dynamite caps in a tool house 
and failed to give warning of the pres- 
ence of the dangerous explosives in the 
tool house. A child went into the tool 
house, got the caps and carried some of 
the dynamite caps in his pocket for sev- 
eral days. Later he took one of these 
caps out of his pocket and it exploded, 
causing the loss of one thumb and one 
eye. The child’s father sued the prop- 
erty owner for damages. The higher 
court refused to allow any damages, say- 
ing: 

We cannot see how this box so placed 
could do any harm or how it could be 
anticipated that a child would meddle 
with it. Here, in order for the boy to 
obtain the caps, it was necessary for him 
to go into the private possession to ob- 
tain the dangerous explosives.” 





| Questions and Answers 


[Mr. Parker will be glad to answer questions 
regarding legal problems of PIT AND QUARRY 
readers. Questions should be addressed to Leo T. 
Parker, Legal Editor, PIT AND QUARRY.—Ed.] 

Legal Editor, Prr anp Quarry: We 
are a small sand and gravel com- 
pany and have always worked our men 
up to 56 hours per week without pay- 
ing them overtime. We do sell gravel 
that is used by railroads, highways, and 
the like, and also sell to producers of 
pipe and blocks that ship out of the state, 
but the majority of our products are used 
in our state. 

Now the U. S. Dept. of Labor tells us 
that, effective March 15, 1945, we must 
pay overtime after 40 hours, except for 
a period of 14 weeks in a year, during 
which time overtime applies after 56 
hours. They go into a prolonged discus- 
sion of the Walling Ruling and say that 
although the courts reversed themselves 
on it, the Administrator has ruled that 
all concerns must now come under Sec- 
tion 7(a)3 and pay overtime after 40 
hours. 

We certainly do not wish to pay back 
wages unless we have to. Our employees 
are satisfied, which is the important 
thing. Bichler Brothers. 

Answer: According to a recent higher 
court you are within scope of the Fair 
Labor Standards Act. Also, the Su- 
preme Court of the United States has 
held that such companies as yours must 
pay wages specified by the Fair Labor 
Standards Act. However, I advise you to 
consult a local lawyer so that he can 
tepresent you in making the settlement. 
For several years the writer has been 
warning readers to know how they stand 
on various subjects, particularly the Fair 
Labor Standards Act. Sorry you did not 
have opportunity to read my briefs of 
higher court decisions, many of which 
specifically cover your case. 


The Pit and Quarry Handbook 
and Directory are the only ones in 
€ nonmetallic minerals industries; 
the most complete in any industry. 
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GENERAL AMERICAN PROCESS EQUIPMENT 


DIRECTORY 


LOUISVILLE DRYERS 


AMERICAN DRUM DRYERS 


STG eS oe 
CONKEY EVAPORATORS 


PETERS 


ON FILTERS 


Tapas 


TURBO- 





A DISTINGUISHED NAME 
doin GENERAL AMERICAN 


In acquiring the L. R. Christie Company, General 
American Transportation Corporation has added a 
distinguished name to the roster of its Process Equip- 
ment, designed and fabricated for use in industry. 


Users of Christie Dryers, Calciners, and Coolers can 
now draw upon the varied and accumulated experi- 
ence of General American engineers when plant 
expansion requires additional process equipment. 
All inquiries in connection with Christie Sales and 
Service should now be addressed to:— 


ononal Qnentcan 





process equipment @ steel and alloy plate fabrication 
Lowisville Drying Machinery Unit 
506 West Walnut Street, Louisville 2, Ky. 
SALES OFFICE: 10 East 49th St, Dept. 63 . New York 17, N.Y. 
WORKS: Sharon, Pa, East Chicago, Ind. 
OFFICES: Chigago, Sharon, Louisville, Orlando, Washington, D: C. 
Pittsburgh, St. Louis, Salt Lake City, Cleveland. 





GEORGE HAISS MFG. CO., INC. 142nd Street & Rider Avenue, N. Y. 51, N. Y. 





LET'S LOOK AT THE RECORD! 


1000 


PYRASTEEL 
KILN ENDS 


have been installed in cement kilns 
over a period of 14 years, without 
one failure recorded. . 

This is definite proof of the ability 
of PYRASTEEL kiln ends to avoid 
costly burn-outs, and give years of 
continuous service. 


In other high-temperature applica- 
tions, PYRASTEEL has no equal in 
assuring uninterrupted, high-economy 
operation when used for making 
conveyor screws, drag chains, feed 
pipes and clinker coolers. 


| 


Showing discharge end of cement 
kiln fitted with PYRASTEEL 
Segmental Kiln Ends, 


Unit Segments are easy to install 


or replace, 


Write for PYRASTEEL Bulletin 


(SHICAGO STEEL |};OUNDRY (JOMPANY 


PYRASTEEL 


Ch temperatures 


t 


KEOZIE AVE & 37% 
CHICAGO 32, ILL 


eVANSTER 


Years lor strenetl 





TRAFEFIL 
llews Digest 


CENTRAL FREIGHT ASSOCIATION 
DOCKET 

Docket 82828 (2)—Stone, crushed, stone 
screenings, and agricultural limestone (not 
ground or pulverized), in bulk, in opén: 
top cars, straight or mixed carloads, min. 
imum weight 90 percent of marked capac. 
ity of car, except that when car is loaded 
to full cubical or visible capacity, actual 
weight will apply. Establish on from 
Eckerty, Ind., to Evansville, Ind., 94 cents; 
Fort Branch, Haubstadt, Ind., 105 cents: 
Johnson, Poseyville, Ind., 110 cents; Vel. 
pen, Ind., 72 cents; Winslow, Ind., 77 
cents net ton, subject to Ex Parte 162 in- 
crease. 

Docket 82832 (2)—Stone, fluxing, fur- 
nace or foundry, melting or refractory 
(unburned), in bulk, in open-top cars, car- 
load minimum weight 90 percent of 
marked capacity of car furnished, except 
that when car is loaded to full cubical 
or visible capacity, actual weight will ap- 
ply. Establish on from Carey, O., to 
Clarksburg, Grafton, W. Va., 231 cents 
net ton, subject to Ex Parte 162 increase. 

Docket 82833 (2)—Sand (except blast, 
core, engine, filter, fire or furnace,, foun- 
dry, glass, grinding or polishing, loam, 
moulding or silica) and gravel, in open- 
top cars only, carload minimum weight 
90 percent of marked capacity of car, ex- 
cept that when car is loaded to full 
cubical or visible capacity, actual weight 
will apply. Establish on from Lafayette, 
Ind., to Kokomo, Ind., 62 cents net ton: 
subject to Ex Parte 162 increase. 

Docket 82851 (1)—Crushed stone in 
bulk, in open-top cars, carload minimum 
weight 90 percent of marked capacity of 
car, except that when car is loaded to 
full cubical or visible capacitly, actual 
weight will apply. Establish on from 
Georgia, Ind., to Anderson, 132 cents; 
Lafayette, 132 cents; Auburn, Ind., Ken- 
dallville, Ind., 165 cents; Columbus, Ind., 
105 cents; Indianapolis, Ind., 121 cents; 
Kokomo, Ind., Muncie, Ind., 138 cents; 
Marion, 143 cents net ton, subject to Ex 
Parte 162 increase. 

Docket 82856 (2)—Slag, commercial 
crushed (a product of iron and steel 
blast or open hearth furnaces), in open- 
top cars, carload minimum weight 90 
percent of marked capacity of car, ex- 
cept that when car is loaded to cubical or 
visible capacity, actual weight will apply. 
Establish on frem- Youngstown, O., to 
Dayton, O., 182 cents; Hamilton, O., 204 
cents net ton, subject to Ex Parte 162 
increase. — , 

Docket 82866 (1)—Sand and gravel, cal- 
load’. minimum. weight 90 percent of 
marked capacity of car, except that when 
car is loaded to full cubical or visible 
capacity, actual weight will apply. Estab- 
lish on -from- Gosport, Ind.,- to Freetown, 
105 cents;' Heltonville, 99° cents .and .Co- 
litic, Ind.,.-94. cents net. ton, subject .to 
Ex Parte 162 increase.” 
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Docket 82907 (1)—Crushed stone, in 
bulk in open-top cars, carload minimum 
weight 90 percent of marked capacity of 
car, except that when car is loaded to 
full cubical or visible capacity, actual 
weight will apply. Establish on from 
Speed, Ind., to Armstrong, Ind., 132 cents 
net ton, subject to Ex Parte 162 increase. 

Docket 82925 (2)—Sand, all kinds and 
gravel, carload minimum weight 90 per- 
cent of marked capacity of car, except 
that when car is loaded to full cubical or 
visible capacity, actual weight will ap- 
ply. Establish on from Glass Rock, O., 
to Perrysville, O., 138 cents net ton, sub- 
iect to Ex Parte 162 increase. 

Docket 82948 (1)—Sand, all kinds, and 
gravel in open-top cars, carload mini- 
mum weight 90 percent of marked capac- 
ity of car, except that when car is loaded 
to full cubical or visible capacity, actual 
weight will apply. Establish on from 
Columbus, O., to Cumberland, O., 127 
cents; Senecaville, O., 116 cents net ton, 
subject to Ex Parte 162 increase. 

Docket 83036 (1)—Gravel in open-top 
cars, carload minimum weight 90 per- 
cent of marked capacity of car, except 
that when car is loaded to full cubical 
or visible capacity, actual weight will 
apply. Establish on from Montezuma, 
Ind., to Milligan, Ind., 44 cents net ton, 
subject to Ex Parte 162 increase. 


ILLINOIS FREIGHT ASSOCIATION 
DOCKET 
Docket IRC 511-576—Agricultural lime- 
stone, carload, from Rivermines, Mo., to 
(representative): . 


Rates in cents per net ton 
Proposed Present 


Tenalos, Fle .25, 066.0% 2 125 123 
Walshville, Ill. ....... 125 128 
Litchfield, Ill, ........ 130 128 
Jacksonville, Ill. ...... 132 128 
Beardstown, Ill. ...... 139 188 


Meeting April 8, 1947. 


TRUNK LINE ASSOCIATION 
DOCKET 

Docket 44068 (shippers)—Rip rap or 
broken stone, carload minimum weight 90 
percent of marked capacity of car, etc., 
from Peddicord Siding, Baltimore, Md., 
to Oxford, Md., $1.76 per net ton (sub- 
ject to Ex Parte 162 increase). Reason: 
Comparable with rates applying from 
and to other points. 

Docket 44077 (shippers) — Limestone, 
broken, crushed, ground or pulverized, 
carload, minimum weight 30,000 pounds, 
from Pleasantville, N. Y., to Wakefield, 
Mass., $2.75 per net ton (subject to Ex 
Parte 162 increase), in lieu of current 
sixth class rate. Reason: On same basis 
a rates applying from and to other 
points. 


WESTERN TRUNK LINE NEW 

APPLICATIONS 
Docket E-41-843-Sand, moulding, 
bonded (naturally or otherwise) in all 
kinds of equipment, carload minimum 
Weight will be 90 percent of the marked 
pacity of the car, except that when 
ar is loaded to full visible or cubical 
(apacity, actual weight will apply; but 
orders will not be accepted for closed 
and open-top cars of less marked capacity 
than 60,000 pounds and 80,000 pounds 
ltspectively, from Dousman, Wis., to 
Houghton, Mich. Proposed—275 cents 
het ton. 
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FASTER LOADING, LIFTING, SCRAPING 


“The Ottawa” Industrial Hydraulic Front End Loader saves hundreds of 
man hours on earns A job. A ay heavy duty attachment for industrial type 
Ss, 


tractors that loads bulk materials, does light bulldozing jobs and operates asa 
portable crane. A year ’round labor saver—will do hundreds of odd jobs better 
faster. Handles loads up to 4,000 pounds, lifts to a 
height of 9% feet. It is shipped complete with super- 

owered Hydraulic system. Bulldozer, Boom = and 

now Plow attachment available to give you maxi- 
mum productive use of your industrial tractor. Hun- 
dreds now in use by contractors, quarries, building 
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INDUSTRIAy 


HYDRAULIC 
FRONT END 










material and coal dealers and municipalities. 
Write today for prices and_ illustrated bulletin. 
shipment. Fits. most models industrial tractors. 


LOADER OTTAWA STEEL PRODUCTS, INC. 


OTTAWA, 





KANSAS 








PROVIDED BY 


WISCONSIN 


HEAVY-DUTY 


ene a g- ~~ 
trin-Cooled- 











ENGINE 


The Kwik-Mix 11-S Dandie, made by Kwik-Mix 
Company, Port Washington, Wis. (Koehring 
Subsidiary), not only has a reputation for 
fast charging, fast discharge and quick re- 
mixing . . . but it is also noted for Power 
Certainty ... the ability to keep on going 
day after day, in any weather, anywhere. 
This is a logical result of heavy-duty power 
delivery by the Model VE-4 (V type, 4 
cylinder) Wisconsin Air-Cooled Power Unit 


POWER CERTAINTY 









which turns up 20.5 hp. at 2200 R.P.M. 
Incorporated in this engine are features of 
Heavy-duty design pioneered by Wisconsin 
. +. assuring maximum serviceability on the 
job and minimum maintenance costs. 

For Power Certainty .. . regardless of the 
kind of equipment you are using ... specify 
“Wisconsin Air-Cooled Engines”’... for any 
machine or job within a 2 to 30 hp. range. 
Descriptive literature on request. 


WISCONSIN MOTOR Corporation 


MILWAUKEE 


14, WISCONSIN 





World’s Largest Builders of Heavy Duty Air-Cooled Engines 





Immediate 










































































































































































|; GILSON 
Mechanical Testing Screen 


ELIMINATES ERROR from testing 
rocedures 


Designed for easy and convenient operation to 
minimize the human element in handling 2s 
samples. Screen trays are independently 

able and adjusted to uniform tare weight. Let "we 
send a descriptive bulletin. 


GILSON SCREEN CO. 


BOX 186 MERCER, PA, 

















Literature 











The pieces of literature listed below can 

be obtained direct from the manufac- 

turers named, or requests can be ad- 

dressed to Pit and Quarry's "Service 
to Readers" Department. 





MS-402A. 24-page catalog describing 
HD-10 diesel tractor. Allis-Chalmers 
Tractor Division, Allis - Chalmers Mfg. 
Co., Milwaukee 1, Wis. 

HanpsBook B6452. 16 pages. Describes 
eight classifications of electrical equip- 
ment. Allis- Chalmers Manufacturing 
Company, Milwaukee, Wis. 


PREFORMED Wire Rope. 24 pages. 


‘Preformed Wire Rope Information Bu- 


reau, 520 North Michigan Avenue, Chi- 
cago 11. 

SetF-ContTamneD E.ectric Hoists. 
Bulletin No. A-407. 31 pages. Vulcan 
Iron Works, Wilkes-Barre, Pa. 

Rosins CuipTex ScREEN. Bulletin 
111-A. 12 pages. Robins Conveyors In- 
corporated, Passaic, N. J. 

SometHinc New—605 Koeurinec Ex- 
cavaTtor. Folder. Koehring Company, 
Milwaukee 10, Wis. 

B. F. Goopricn Visro-INSULATORS. 
The B. F. Goodrich Company, Indus- 
trial Products Division, Akron, O. 








THE “ACE” MACHINE 


for faster material handling 


chines. 





SCHAFFER Potometers 


don’t miss (a trick in accelerating the flow of raw 
and finished materials, and improving plant out- 
put and profit records. 


Poidometers are high-speed, automatic, precision 
weighing, mixing, feeding and proportioning ma- 


They combine simplicity in design with extreme 
durability, insuring years of continuous, low-cost 
service life. Available with remote control record- 
ing and operating devices. 


re 





Write for Catalog No. 5 


SCHAFFER POIDOMETER CO. 
2828 Smallman Ave., Pittsburgh 22, Pa. 
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MINE STRAIGHT” 


A straight rope is a stronger rope 

. and for maximum strength, rope 
makers insist that kinking and crushing 
be eliminated. U-bolt clips always de- 
form rope... particularly if they’re 
“staggered”. But LAUGHLIN “FIST- 
GRIP” CLIPS insure a straight rope 
because four flat bearing surfaces deliver 
uniform pressure over entire contact 
area...rope stays straight — no re- 
verse bends under load. 

“FIST-GRIPS” are foolproof... 
made in identical halves — can’t be 
“staggered” ... nuts on opposite sides 
for quick, easy wrenching . . . bolts and 
saddles drop-forged for strength and 
SAFETY. Look for LAUGHLIN’S “L” 
trade-mark at your supply house... 
write for catalog to Dept. 3, The 
Thomas Laughlin Co., Portland 6, 
Maine. 


[rome @ 
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PracTICAL INFORMATION ON DusT 
CoLLECTION. Bulletin FY-142. 14 
pages. Whiting Corp., Harvey, Ill. 

PREFERRED Unit STEAM GENERATOR. 
Bulletin No. 1000-E. Preferred Utili- 
ties Manufacturing Corp., 1860 Broad- 
way, New York 23, N. Y. 

LUBRICATION OF DrESEL ENGINES. 
Form A-1344 5M 7-46. 48 pages. Sun 
Oil Co., Industrial Products Dept., Phil- 
adelphia 3, Pa. 

MANGANESE STEEL, THE TOUGHEST 
SrEEL KNOWN FOR CEMENT MILL 
EQUIPMENT. Bulletin 1043-CM. 36 
pages. American Manganese Steel Di- 
vision, American Brake Shoe Co., Chi- 
cago Heights, Ill. 

Tue A. B. C. or SyNcHRONOUS Mo- 
tor CONTROL. 19 pages. Electric Ma- 
chinery Mfg. Company, Minneapolis 13, 
Minn. 

PHILADELPHIA SpiIRAL-BEVEL SPEED 
RepucERS. 56 pages. Philadelphia Gear 
Works, Inc., Erie Ave. and G St, Phila- 
delphia 34, Pa. - 

SyNTRON VIBRATORY MATERIAL HAN- 
DLING EQuIPMENT. Catalogue 466. 76 
pages. Syntron Company, Homer City, 
Pa. 

WHEN It’s Power You Neep. 15 
pages. Caterpillar Tractor Co., Peoria, 
Ill. 

Propucts FOR HeEatTinc. 12 pages. 
Allis-Chalmers, Milwaukee, Wis. 

BALDWIN. 32 pages. Baldwin Loco- 
motive Works, Philadelphia, Pa. 

Roto-Ciongé Dynamic PRECIPITATOR. 
Bulletin No. 272A. 19 pages. American 
Air Filter Company, Inc., Louisville, Ky. 





ADCO sss 


Use KADCO Dust Control equipment on your 
tock drills for greater drilling footage—less 
blacksmithing—longer tool life—better wo-k- 
ing conditions. Available in a wide range of 
sizes for all operations. For sale or lease. 


Write for Information 


\©:\olero mm OX) -1-10)-7-Wale)\ 


LONG ISLAND CITY. N. Y 
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Buitpers REcorDING, INDICATING, 
ConTROLLING INSTRUMENTS. Bulletin 
359. 4 pages. Builders-Providence, Inc., 
Division of Builders Iron Foundry, Provi- 
dence 1, R. I. 

Lima Type 802. Bulletin 82-A. 20 
pages. Lima Locomotive Works, Inc., 
Shovel and Crane Division, Lima, O. 

Morrow HanpsBook For USERS oF 
PERFORATED METAL Screens. Bulletin 
70. 52 pages. Morrow Manufacturing 
Company Division, The Wacker Cor- 
poration, Wellston, O. 

A Future witH A Past. 11 pages. 
Caterpillar Tractor Company, Peoria, 
Ill. 

“CATERPILLAR” Diese Exvectric Sets. 
20 pages. Caterpillar Tractor Company, 
Peoria, IIl. 

Bristo. TaAcHOMETERS. Bulletin 
$1400. 12 pages. The Bristol Company, 
Waterbury 91, Conn. 

Four Wueet Drive Trucks FoR 
Heavy Duty Service. 8 pages. Bulletin 
No. 461. The Four Wheel Drive Auto 
Co., Clintonville, Wis. 

I.C.C. Recuiations APPLICABLE TO 
PrivaATE Motor Trucks. 105 pages. 
Manual. National Council of Private 
Motor Truck Owners, Inc., National 
Press Building, Washington 4, D. C. 

GasOLINE AND Dreset INDUSTRIAL 
WueeEt Tractors. 24 pages. Catalog 
form A-103-JJ. International Harvester 
Company, 180 N. Michigan Ave., Chi- 
cago 1, Ill. 

Economy Pumps, Inc. 8 pages. Cata- 
log No. B 1146. Economy Pumps, Inc., 
Hamilton, O. 

Cuain Betts ror Every Inpustry. 
10 pages. Bulletin No. 46-10. Chain Belt 
Company, 1600 W. Spruce Street, Mil- 
waukee 4, Wis. 

WELDMoBILE. 4 pages. The Hobart 
Brothers Company, Hobart Square, Troy, 
O. 
MATERIAL-HANDLING HANDBOOK. 4th 
edition. 56 pages. The Electric Indus- 
trial Truck Association, 208 S. LaSalle 
Street, Chicago 4, II. 

FLoTaTION REAGENTS, 1947. Mineral 
Dressing Notes, No. 15. American Cyan- 
amid Company, Mineral Dressing Di- 
vision, 30 Rockefeller Plaza, New York 
20, N. Y. 

LUBRICATION OF THE PorTABLE AiR 
Compressor: Lubrication, May, 1947. 
The Texas Company, 135 E. 42nd Street, 
New York 17, N. Y. 





Some Sarety Practices ror METAL 
Mines, Nonmetan Mines’ (OTHER 
THAN COAL), Mitts, METALLURGICAL 
PLANTS, AND Quarries. Compiled un- 
der the direction of Dr. R. R. Sayers, 
director of the U.S. Bureau of Mines, 
Washington 25, D.C. Available with- 
out charge. 

The purpose of this publication is to 
make standard safety practices available 
for the non-coal branches of the min- 
eral industry, with the hope that they 
may assist in reducing accident occur- 
rence. It contains safety suggestions 
relating to the following: operation of 
mills, open pits, quarries, surface exca- 
vations; installation and operation of 
head frames, hoists, mine cages and 
shafts, and other related equipment. 








REPLACE WITH 
“Indian Brand 


Shovel Dippers 
Dipper Teeth 
Shovel Treads 


Crusher Jaw Plates 
Manties—Concaves 
Bowl Liners 
Roll Shells 


Pulverizer Hammers 
Grate Bars—Breaker Plates 


Ball Mill Liners 
Sereen Plates 


[The Frog, Switch 
& Mfg. Co. carciste, PA. 


ESTABLISHED 1881 





new FARREL-BACON 
CRUSHER 


has many advantages 


Design features of this 36 x 30 
,E stone crusher include: (1) Mee- 
hanite frame, sectionalized when 
n ; (2) removable water 
cooled bearings; (3) improved 
design of swing jaw bearing; (4) 
force-feed oil lubrication, or cir- 
culating system if desired; (5) split 
flywheels; (6) flat or V-belt drive. 

Write for further details or 
engineering help. BA.-1 
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ANSONIA, COMMecricut 





i 
when you use 


AMERICAN 


“Split - Second 


D-E-L-A-Y” EXPLOSIVES 


He ur: Wee 


HROUGH CYANAMID’S intensive research, chem- 
ical control, inspection and unremitting care in %* HIGH EXPLOSIVES 
manufacture, a perfected split-second delay electric 


blasting cap is now available to meet the specific % PERMISSIBLES 


needs of the explosives consuming industries. 


% BLASTING 
POWDER 


In representative operations this blasting device has 
minimized vibration complaints and given better 


breakage at reduced cost. 


% BLASTING 
°® Capable field engineers are available at your call. ACCESSORIES 


AMERICAN CYANAMID COMPANY} 


30 ROCKEFELLER PLAZA ® EW YORK 20 Ba 


EXPLOSIVES DEPART. MENS 


SALES: OFFICES: PITTSBURGH, PA. Bluefield, West Va. Scranton, Pa. Chicago, Ill. 
Pottsville, Pa. Maynard, Mass. 
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CONCRETE 
MANUFACTURER 
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A 
- abss 2 
yr aes FASTER AND EASIER 
-. Fr a ee @ 
NEW J&C os er oe 


GEARED HEAD 
AGITATOR 


You can get up to 14,000 high quality sand lime or con- 
crete brick per 8-hour shift with the new J & C-Model NC 
Brick Machine (left). Utilizing 75-ton pressure in a con- 
tinuous molding cycle, the Model NC turns out either solid 
or frog-type brick with clean, sharp edges—square corners 
; —smooth faces free from blemishes—the kind of brick con- 
a ~ tractors demand because it enables masons to lay up strong, 
weraitck Or UNIORM SITE ; om good-looking walls in record time. No pallets are neces- 
; . sary. Six hardened steel lined pockets, easily adjusted in 
depth. Low-cost flat deck platforms. Automatic feed control 
from hopper to agitator. Modern geared head design. 
Similar in principle to the Model NC but built for double 
the production, the new and improved J & C Model A 
Brick Machine (lower left) produces up to 28,000 brick per 
8-hour day. That’s approximately 60 brick per minute— 
one a second!—and every one is formed clean, sharp-edged, 
and free from blemishes by. the unusually high pressure 
applied to the aggregate in the 12 pockets. 
For faster, easier production of better brick at minimum 
cost, it will pay you to investigate J & C Brick Machines. 
Write for particulars. 
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INCOR’ ONCRETING 
_ OF HUGE, NEW REPAIR SHOP 


HERE’S WHY ial EN your customers ask for ‘Incor’ concrete, you may be sure 


they have a definite purpose in mind . . . they’ve planned the 

A SK FOR ai R’ job in terms of time, form and overhead savings assured by the use 
C0 of America’s FIRST high early strength portland cement. 

In Repair Shop for New York City’s Fire Department, covering 

two city blocks, barrel-arch structures were concreted with ‘Incor’ 

. . . elsewhere, Lone Star Cement was used. ‘Incor’ saved time-loss 

waiting for concrete to harden . . . even in cool weather, safe stripping 


strengths were obtained within 48 hours .. . result, maximum speed 
at minimum cost. 


Job performance like this explains why leading Ready Mix Operators 
make ‘Incor’* concrete available at all times, as part of their good service. 
‘Incor’ economies broaden the market for concrete and that means more 
business for you. *Reg. U.S. Pat. Off. 


4 


New York City Fire Dept. Repair Shop, 
Long Island City. City of New York, De- 
partment of Public Works; Architects: 
A. G. Lorimer, former Chief; A.J. Daidone, 
present Acting Chief, Bureau of Architec- 
ture. Engineers, Roberts & Schaefer Co., 
Chicago. Ready-Mix Concrete, Central 
Concrete, Inc., Brooklyn, N. Y. 


General Contractor: 
Corbetta Construction Co., New York 


LONE STAR CEMENT CORPORATION 


Offices: ALBANY * BETHLEHEM, PA. « BIRMINGHAM * BOSTON + CHICAGO + DALLAS * HOUSTON «+ INDIANAPOLIS « JACKSON, MISS. 
KANSAS CITY, MO. * NEW ORLEANS + NEW YORK + NORFOLK + PHILADELPHIA + ST. LOUIS * WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD’S LARGEST CEMENT PRODUCERS: 15 MODERN MILLS, 25,500,000 BARRELS ANNUAL CAPACITY 
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1947 Edition 
CONCRETE 

INDUSTRIES 
YEARBOOK 


Ready for delivery 
Limited number 

Order — NOW! 
Price — only $1.00 





Yes, the big, new, completely re- 
written 1947 Edition of the CON- 
CRETE INDUSTRIES YEAR- 
BOOK—famous, up-to-the-minute 
encyclopedia hanubook of the 
concrete industries—is now ready 
for immediate delivery. 


Its 100 pages are profusely illus- 
trated and literally filled with all 
kinds of down-to-earth, ready-to- 
use, practical facts, data, methods, 
procedures, suggestions, and ideas 
—actually a concise combination 
of the “know how” of the keenest 
brains in all phases of the concrete 
industries. 


In simple, explicit, easy-to-under- 
stand language the 1947 Edition of 
the CONCRETE INDUSTRIES 
YEARBOOK will tell you—how to 
step-up production, how to lower 
costs, how to improve quality, how 
to increase profits, how to lay-out 
equipment for most efficient oper- 
ation, how to solve tough produc- 
tion problems—and a host of sim- 
ilar, valuable facts. In addition, it 
will put at your finger tips—illus- 
trations and descriptions of all the 
important types and makes of 
equipment. 


Regardless of whether you’ve been 
in the concrete business for 30 
years... or... plan to enter it 
tomorrow—it will certainly pay 
you and every key man in your 
organization to own a copy of the 
1947 Edition of the CONCRETE 
INDUSTRIES YEARBOOK. Ad- 
vance orders already indicate that 
the big, new, 1947 Edition will be 
sold out in a hurry. 


Remember—there are only a lim- 
ited number of copies. Better or- 
der right now and avoid disap- 
pointment. Price — only $1.00 a 


copy. 
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NEWS OF CONCRETE 
MANUFACTURERS 








Besser Mfg. Company 
Offers Series of Ads 
To Concrete Concerns 


A newspaper mat service for concrete 
products manufacturers using Besser 
Vibrapacs has been inaugurated by the 
Besser Manufacturing Co., Alpena, 
Mich., U.S.A. This series of twenty-one 








No NP# 


One of the 21 free ads. 


ads, 27 column inches each, is available 
free in mat form. The Besser advertis- 
ing department will send the mats di- 
rect to the advertising manager of the 
local newspaper, where the operator’s 
signature will be set at the bottom of 
the ad. Local papers will be glad to aid 
manufacturers in planning a consistent 
schedule of advertising, and will gener- 
ally relieve the advertiser of all detail 
work once a definite amount of space 
is contracted for in a specified time. 

Also available from the Besser Com- 
pany are copies of a 24 page booklet— 
“This Business of Building a New Home” 
—which is similar in text, with certain 
additions, to the series of newspaper ads. 
The producer’s name may be printed on 
the back cover of the booklet. 





Concrete Association Holds 
Meeting in Portland, Ore. 


More than 100 Pacific Northwest 
manufacturers of concrete pipe and 
blocks were represented in Portland, 
Ore., at the semi-annual meeting of the 
Associated Concrete Products Manufac- 
turers, Inc. 

F. R. Zaugg, president of the asso- 
ciation, presided over the business ses- 


sion. After the banquet the group in- 
spected local concrete block plants and 
the Tuerck MacKenzie pipe manufac- 
turing plant. 





Harold Geist Named Manager 
of Cleveland Block Concern 


Harold Geist has been appointed gen- 
eral manager of The Geist Coal & Sup- 
ply Company, Cleveland, O., it was an- 
nounced today by President Herbert 
F, Geist. The new general manager has 
been with the company since 1942. 

The Geist company has been located 
on Cleveland’s West Side for over 40 
years, engaged in the manufacture of 
concrete blocks and dealing in building 
materials and coal. During the past five 


years the company has achieved na- 
tional recognition for having one of the 
most progressive block plants in the in- 





Harold Geist 


dustry, as well as being among the top 
producers of this basic building material. 
The firm is still among the very few 
producers using a trade mark, “‘Geistone,” 
on their blocks as an assurance of qual- 
ity to the customer. 

. Mr. Geist states that the company has 
long since discontinued the manufacture 
of the old-fashioned heavyweight con- 
crete blocks which he calls the “1910 
model,” in favor of the lightweight, in- 
sulating, nailable, modern streamlined 
block. Making a wide range of sizes 
and shapes in their blocks, the company 
is finding an ever-increasing demand for 
their “all Geistone’’ home, which saves 
materially on lathing and plastering 


costs. 
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UNIQUE SYSTEM OF STEEL REINFORCING 
ORIGINATED BY IOWA BLOCK PRODUCER 


SEVERAL years ago Har- 
old L. Spaight, owner of the 
Cedar Rapids Block Com- 
pany, Cedar Rapids, Iowa, 
began experimenting with a 
unique type of trussed steel reinforc- 
ing for use in concrete masonry 
walls. The idea was actually con- 
ceived while Mr. Spaight was in a 
Cedar Rapids hospital recovering 
from an injury. He was deeply con- 
cerned at the time about a residen- 
tial construction job for which his 
company’s blocks had been specified. 
The buyer’s wife had a wide reputa- 
tion for fault-finding, and from his 
horizontal position in a hospital bed 
Mr. Spaight glumly anticipated the 
unholy row that would break loose 
when the first minute crack was 
found in the new masonry walls. 

Steel reinforcing was one of the 
preventatives that Spaight consid- 
ered. He reasoned that if monolithic 
concrete, with all its close controls, 
required reinforcing, why wasn’t it 
equally desirable in walls built of 
concrete masonry units, involving 
many variables and relatively few 
controls? From experience, however, 
he knew that ordinary bent rods laid 
in the mortar joints of a masonry 
wall have a tendency to suspend the 
blocks, resulting in poor joints, inter- 
ference with efficient laying and 
other problems. 

To solve his immediate problems, 
Mr. Spaight sketched out some sim- 
ple welded trusses, using %4-in. rods, 
to be placed in the walls at doors, 
windows, and other locations where 
cracks might occur. The results were 
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@ A cut-away view of a wall, showing the 

new steel reinforcing member which adds lat- 

eral strength to masonry walls and prevents 
cracks. 


encouraging, and similar installa- 
tions were made using a variety of 
truss forms and rod sizes. 

Out of these experiments came 
Dur-O-Wal, a patented masonry 
wall reinforcing which Mr. Spaight 
now manufactures and sells as a sep- 
arate enterprise. It is made in 10-ft. 
lengths for wall thicknesses of 4, 6, 
8, 10, 12 and 13 inches. It can be 
used in all types of walls—concrete 
block, brick, tile and face brick with 
back-up block—and for double-wall 
construction of any thickness. 

As the illustrations show, the lat- 
tice rods connecting the outer rods of 
Dur-O-Wal are electrically welded 
on 16-in. centers, creating a mortar 
lock or tie at each weld when the 
unit is laid in a wall. The truss form 
not only ties the two lateral rods 
together, but gives considerable lat- 
eral strength to the member. The re- 
inforcement of a corner is accom- 
plished by cutting one side rod and 
bending the opposite member at one 


@ Left: In the wall upper section the rein- 
forcing is used to tie face brick to back-up 
block. It may also be used for reinforcing 
any double wall construction of any wall 
thickness. The lower section shows how the 
reinforcing is used in double wall construc- 
tion, to form an inch of insulating dead-air 
space. 
@ Right: Corner members are made by cut- 
ting the bar on one side and drawing it 
around, 


of the welded joints. 

Dur-O-Wall is recommended by 
the manufacturer for use wH@! hr 
concentrated stresses are anti@ipated, 
particularly under and above all 
openings, at corners and in long 
expanses of wall. The price is said 
to be low enough to permit its use 
in any concrete masonry construc- 
tion. | al ble 

The Cedar Rapids -Block Com- 
pany is producing about 5,000 stand- 
ard masonry units per day on a 


~Besser Vibrapac, with production 


about equally divided between Way- 
lite and sand-and-gravel units. Dry 
heat and live steam are used in the 
curing process to obtain tempera- 
tures as high as 180 degrees F. 

Mr. Spaight, who has been in the 
block business for more than 15 
years, has made preparations for in- 
creasing the production of Dur-O- 
Wal to reach a wide market. He is 
convinced that the proper use of 
special reinforcing steel will solve 
many of the problems that arise 


- with concrete masonry walls in serv- 
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increased interest these days in 
a material called fly ash which 
isa by-product residue formed in the 
combustion of powdered coal at 
high temperatures. Used as a re- 
placement for portland cement 
(either by intergrinding or by addi- 
ion at the mixer), fly ash imparts 
some highly desirable characteristics 
to concrete, affecting it in some re- 
spects very much as chromium and 
vanadium effect steel when alloyed 
vith it. es 

Fly ash is one of a number of ma- 
terials which exhibit what is called 
puzzolanic activity when used in 
combination with portland cement. 
sameeren, activity is the chemical 
property which enables a material 

combine with calcium hydroxide 
lime) in the presence of moisture 
torm stable, insoluble compounds. 


C increased men are, showing 






































Pozzuolana, used in the aqueducts 

of ancient Rome, was a mortar 

by @ made of lime mixed with the dust 

wer ce’ ~lcanic tuff found near the city 
ted. ’uzzuoli. Roman structures owe 
all @ much of their astonishing durability 

ong to the excellent hydraulic cements 





which were produced from volcanic 
ash. These ancient mortars show 
virtually no indication of the de- 
structive action of efflorescence, 
which in modern concrete is caused 










m- 
nd- § by the liberation of lime during hy- 
. a 9 dration, and the subsequent leaching 





action of water. Incrustations of 
lime carbonate an inch or more in 
thickness are frequently found on 
concrete which has been subjected 
to the action of percolating water. 
















ra- 
Modern cement makers have at- 
he | tempted, with some success, to solve 
15 § the problem of efflorescence by de- 
in- § veloping portland-puzzolan cements, 
D- § composed of a mixture of standard 
is § portland cement and certain silice- 
of § ous materials such as pumicite, dia- 
ve tomaceous earths and shales. As 
se § lime is liberated during the process 
v- of hydration, these siliceous mate- 





rials combine with it to form various 
stable, insoluble compounds, such as 






calcium aluminate. In addition to 
preventing the release of free lime, 
this action results in a long-continued 
gain in both the strength and im- 
permeability of the concrete, in im- 
proved workability and in_ less 
segregation of the aggregate. Such 
materials are interground with the 
portland-cement clinker, or added 
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monocalcium silicate and/or mono- . 


Fly Ash Teams up with Portland Cement 
To Make Better Concrete 


to the cement in a finely divided 
state either in a blending plant or 
at the mixer. Regardless of the 
method of introduction employed, 
the actual replacement of portland 
cement seems to average about 25 
percent. 

As is frequently the case, the ad- 
vantages gained with portland ce- 
ments containing natural puzzolanic 
materials are offset to some extent 
by certain undesirable characteris- 
tics. There is usually some loss in 
early strength, although at later 
ages the strength may exceed that 
of regular portland cement. Many 
cements of this type show - more 
shrinkage in drying than standard 
cements, and most of them seem to 
require long-continued presence of 
water in order to develop satisfac- 
tory strength. 

Fly ash was originally experi- 
mented with in the hope of eliminat- 
ing some of these disadvantages. It 
seemed to be a rather promising 
possibility because the conditions un- 
der which it is produced so closely 
approximate those under which vol- 
canic ash is formed, and it had addi- 
tionally the advantage of being both 
cheap and readily available. Fly ash 
is formed as powdered coal passes 
through the zone of high tempera- 
ture in a boiler. As the carbon is 
burned off a residue, consisting of 
fused particles, remains in suspen- 
sion, and is carried to a compara- 
tively low-temperature zone where 
the particles fuse to form fly ash. 
To prevent the ash from constituting 
a dust nuisance, it is usually col- 
lected by Cottrell precipitators just 


® Graph showing results of replacing 20 
percent of Portland cement with fly ash. 





By WILLIAM M. AVERY 





before the flue gas enters the stack. 

Although there are minor differ- 
ences in the chemical composition 
of fly ashes derived from various 
coals, the principal compounds are 
silica, alumina, iron oxide and lime. 
In all cases S10, predominates in 
the ratio of more than 2 to 1 over 
the other compounds present. There 
is always some carbon present, but 
efficient combustion in a_ properly 
designed and operated boiler plant 
automatically holds carbon content 
to very low levels. 

The puzzolanic characteristic of 
fly ash are derived from its chemical 
composition and from the extremely 
rapid cooling which takes place as 
it passes through the boiler. But it 
is the extreme fineness of the ma- 
terial which makes it one of the 
most active puzzolanic materials 
known. It may have a specific sur- 
face of 3,700 to 4,100 sq. cm. per 
gram, or more than twice that of 
standard portland cement, which 
usually falls in the range of 1,600 
to 1,800 sq. cm. per gram. 

Particles of fly ash are usually 
spherical in shape and have smooth 
glassy surfaces as a result of being 
fused in suspension at temperatures 
far above their melting point. The 
fused surfaces of the material result 
in very low absorption, and make it 
possible to place workable concrete 
(containing fly ash) with less water 
than when portland cement is used 
alone. This seems to be one of the 
most valuable properties of fly ash, 
for one of the more serious objec- 
tions to most natural puzzolanic ma- 
terials is their tendency to increase 
the water-cement ratio required for 
a given workability. Chemically fly » 





INCREASED STRENGTH and Durability 
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Weight of cementing material (cement or cement plus fly ash) was 600 Ibs. per cubic 


From tests by REDavis and RW. Carlson, University of California 
See Journal American Concrete Institute, Vol. 33, pp 577-612, (1937) 
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ash acts in the same manner as other | 


puzzolanic materials, by combining 
with the free lime of hydration to 
form addition insoluble cementing 
material. 

Test data accumulated over a pe- 
riod of 15 years show that fly ash 
may replace up to 20 or 30 percent 
(by weight) of portland cement 
without substantially affecting the 
28-day strength of the concrete as 
compared with straight portland ce- 
ment concrete (graph, p. 157). With 
steam curing satisfactory tests are 
achieved in 4 or 5 days, with no 
apparent retarding of strength. At 
later ages there is a considerable 
increase in strength as the fly ash 
combines with free lime to form 


TYPICAL POWER STATION 
BOILER PLANT 


monocalcium silicate. In some cases 
comparative tests on concrete pipe 
have shown _ remarkably higher 
strengths for fly ash even at 28 days. 

Comparative tests of plain con- 
crete and concrete containing fly 
ash show greatly reduced permeabil- 
ity as measured by cumulative total 
water forced into specimens under a 
60-ft. head (graph, p. 159). The dif- 
ference in permeability is most 
striking, however, up to the age of 3 
months. At 6 months both plain 


@ A cross-section of a typical power station 

boiler plant, showing how fly ash is recovered 

from the flue gas. Other by-products of the 

combustion of powdered coal are molten 
slag and granulated slag. 


STACK 


concrete and fly ash concrete speci- 
mens show very low permeabilities, 

As the properties and advantages 
of fly ash become better known it is 
being specified more and more on 
monolithic concrete construction for 
industrial purposes. It has _ been 
shipped to distant points, even when 
the freight cost has amounted to 
several times as much as the actual 
cost of the material. In the concrete 
products industries fly ash is being 
used as a replacement for cement in 
masonry units, pipe*, burial vaults, 
conduits, silo.staves et cetera. Users 
in the products field report the fol- 

*See “Fly Ash Successfully Employed by 


Two Midwestern Producers,” PIT Anp 
QUARRY, December, 1946, pages 135-138. 
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lowing advantages: increased work- 
ability and strength, improved sur- 
face texture, better waterproofing 
qualities and reduced cracking and 
breakage in handling. 

Fly ash is not an expensive ma- 
terial. For the user’s convenience in 
proportioning, it is available in 100- 
lb. bags or it may be purchased in 
bulk carloads. Fortunately, tests 
show that there is no particular ad- 
vantage in interginding fly ash 
with portland cement, and there are 
even sOme indications that superior 
results are obtained when the addi- 
tion is made at the mixer. Uniform- 
ity of fly ash can be controlled by 
the supplier within very narrow 
limits by the use of a Fuller-Kinyon 
dry blending system to mix each 
day’s production with material in 
storage. 

Since the free carbon content of 
fly ash is entirely inert and has no 
cementing value, it should be kept 
as low as possible. Excessive carbon 
is also objectionable because it tends 
to increase the water-cement ratio 
of the concrete, nullifying the bene- 
ficial effect of the fly ash itself in 
reducing water requirement. When 


the carbon content of fly ash is held 
within the proper limits, mixing 
water may be reduced by as much 
as 3 gallons per cubic yard with no 
change in slump, and with an in- 
crease in workability of the concrete. 

It would be presumptuous and 
probably pointless to attempt here 
to appraise the future of fly ash as 
a replacement for portland cement 
in concrete work. The use in any 
event will have the last word. Be- 
cause the concrete industries are 
progressive and unfettered by hide- 
bound tradition, we feel sure that 
fly ash will have a wide opportunity 
to demonstrate its advantages. To 
date the people interested in its pro- 
duction have put forth very little ef- 
fort to promote its use, preferring 
to allow experience, test data and 
performance records to argue the 
merits of the material. As a result 
of this policy, comparatively few 
concrete men know much about fly 
ash, although it has been in use on 
a small scale for more than 15 years. 

On the face of it, fly ash might 
@ Graph showing results of comparative 


permeability tests of plain concrete and 
concrete containing fly ash. 
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seem to be competitive with port- 
land cement. This point of view is 
certainly encouraged to some extent 
by the use of the term “replace- 
ment” in connection with it. In the 
long run, however, it seems to us 
that materials such as fly ash com- 
plement rather than replace port- 
land cement. Since their use is 
wholly predicated upon improve- 
ments in the quality and perform- 
ance of concrete, and/or reductions 
in the cost of concrete, their long- 
term effect, it seems to us, can only 
be to increase the use of ‘portland 
cement. 





Upson and Associates 
Publish Industry Report 


Maxwell M. Upson, board chairman 
of the Raymond Concrete Pile Company 
of New York, N. Y., and a past presi- 
dent of the American Concrete Insti- 
tute, was one of 16 business executives 
and economists appointed six years ago 
to the Economics Principles Commission 
by the National Association of Manufac- 
turers to study the historical back- 
ground of the American economy. 

In the 1,100-page report of the group 
the opinion was expressed that the 
American individual enterprise system 
can be preserved, despite the apparent 
drift toward collectivism and dictator- 
ship. 





Diamond Cement Company 
Plans $750,000 Expansion 


Anticipating an increased demand for 
their products, the Diamond Portland 
Cement Company of Middlebranch, O. 
is planning a $750,000 plant expansion 
program. According to Richard D. Raff, 
president of the company, $350,000 of 
the money will be spent for new equip- 
ment and the remainder for construction. 

The money is to be raised through an 
issue of 24,000 additional common stock 
shares and a $450,000 term loan. 





Partners Build Their Own 
Concrete Block Plant 


Manufacture of concrete blocks has 
been started in a new building erected 
by three partners, R. M. Wood, Sr., R. 
M. Wood, Jr., and Frank Doran, in 
Pontiac, Mich. The owners estimate 
that they will be able to turn out 3,000 
blocks in an eight-hour shift. 

The plant and its equipment, includ- 
ing four low-pressure steam curing rooms 
and the block machine, are valued at 
$75,000. All constructon work on the 
building was done by the owners. 





Damage estimated at $10,000 resulted 
from a fire which broke out in the plant 
of the Bluffton (Ind.) Ready Mix Com- 
pany several weeks ago. The flames were 
confined to the interior of the structure 
and damaged valuable equipment. 
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Wabash Valley R.M. Association 
Holds Annual Meeting in Chicago 


“ses THE annual convention of 
the Wabash Valley Ready- 
Mixed Concrete Association 
was held at the Stevens Ho- 
tel, Chicago, Ill, April 
10-11, 1947. More than 150 pro- 
ducers and guests registered for the 
two-day convention and the short 
courses on ready-mixed concrete. 
R. E. Shouweiler, outgoing presi- 
dent, welcomed the members and 
introduced the speakers. 


Labor Vincent P. Ahearn, 
Legislation executive secretary of 

the National Sand & 
Gravel and Ready-Mixed Concrete 
Associations, warned the audience of 
the inherent dangers of sections of 
the labor legislation pending before 
Congress. Inclusion of the compul- 
sory arbitration section in the bill, 
Mr. Ahearr said, “constitutes the 
first step toward totalitarianism.” 
He went on to say that this section, 
if passed, will not only curb despotic 
unionism, but will effectively social- 
ize Management. 

Interpretations of the Wage and 
Hour Law have placed an added 
burden upon those companies who 
pay an annual bonus or who allow 
their employees to participate in 
some form of profit sharing. In some 
cases,-Mr. Ahearn said, where a 
bonus is paid, the lump payment 
must be expressed as an increment 
in earnings of so much per hour. In 
the event that the employee has put 
in overtime during the year, a special 


compensation has to be paid for the 
overtime at his bonus-increased 
hourly rate. 


Light Weight Paul M. Wood- 
Aggregate worth, director of 

research and devel- 
opment of the Waylite Company, 
talked on the potential use and 
marketability of light-weight aggre- 
gates for the ready mixed concrete 
industry. He pointed out the ever 
increasing acceptability of light- 
weight concrete for use in multi- 
story structures. Mr. Woodworth was 
particularly enthusiastic over poten- 
tialities of prefabricated concrete 
acoustical panels. 


Shipping Conditions F ollow- 
For 1947 ing Mr. 

Wood - 
worth on the program, Z. G. Hop- 
kins, special representative of the 
Western Railway Executives, ex- 
plained that, as light-weight aggre- 
gate approached the ideal—without 
weight—the railroads would alter 
their freight rates. “As a matter of 
fact,” he said, “Rates for car loads 
of light-weight aggregate have been 
increased today.” 


Promotion W. D. M. Allan, di- 
rector of promotion of 
the Portland Cement 

Association, repeated his fine talk on 

the development of markets through 

advertising and promotional cam- 


@ Scene at banquet of Wabash Valley Ready 
Mixed Assn, Stevens Hotel, Chicago, 
April 10. : 


paigns which he gave at the Los 
Angeles convention of the National 
Ready Mixed Concrete Assn. He 
reiterated the offer made by P.C.A, 
to distribute, without charge, adver- 
tising matrix forms suitable for news- 
paper promotion. 


Short On Friday, April 11, the 
Course short course on ready 
mixed concrete was pre- 
sented. This course, successfully 
tried before, is the refinement of 
hours of lecture instituted several 
years ago at Purdue University. 

Professor R. E. Mills of Purdue, 
lectured on the fundamental con- 
cepts involved in designing concrete 
mixes. The talk was highly technical, 
although well within the scope of the 
audience. Professor Mills believes 
that the best mix design is more easi- 
ly and more correctly derived from 
a surface area curve. 

Stanton Walker, director of en- 
gineering for the National Sand and 
Gravel and Ready Mixed Concrete 
Assns., then talked abut the entrain- 
ment of air in concrete. He also 
demonstrated two types of instru- 
ments used for the measurement of 
the quantity of air entrained in con- 
crete. Mr. Walker led the audience 
through a chart calculation of a 
sample mix design. Copies of these 
charts can be obtained by writing 
to the national association. 


Election By unanimous vote 
Of Officers new officers elected 

for the year were: 
president, Adolph C. Modahl, 
Bloomington, Ill; vice-president, 
Charles P. O’Leary, Terre Haute, 
Ind.; secretary-treasurer, Ernest 
Horne, Indianapolis, Ind.; director, 
F. N. Bunzendahl, Connersville, Ind. 
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Daily Invasion of Block Buyers Strips 
Racks of 5,000 Units 


THE huge farm demand for 
concrete products, in com- 
bination with the proximity 
of its plant to the Indian- 
apolis stock yards, has for 
the past four years made the Schust- 
er Coal Company’s storage yard re- 
semble Old Settler’s Day at the 
County Fair. Farm trucks, unloaded 
at the stockyards in the early morn- 
ing, converge upon the Schuster 
plant (some two miles distant) to 
load concrete masonry units for the 
return trip. In spite of the general 
confusion and at times quite serious 
traffic congestion which result (see 
illustration above), by noon each 
day the previous day’s output has 
invariably disappeared from the 
storage yard. 
This condition would be at least 


@ Below, left: The company is producing 
5,000 units per day on this machine. About 
half of the output is sold to farmers. 


@ Right: The discharge gate on the 40-cu.- 
ft. mixer is. operated with an air ram. 
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e A general view of the block storage yard 

of the Schuster Coal Company of Indianap- 

olis. After unloading at the nearby stock- 

yards, farm trucks pull into the Schuster 

yard to load block for the return trip. The 

yard is usually ste out by noon each 
ay. 


mildly surprising even if the Schuster 
company had actively promoted 
farm use of its products. In this in- 
stance, however, the farmers have 
taken the initiative, and far from 
encouraging raids of the kind shown 
in the illustration at the top of this 
page, the company has had arbi- 
trarily to restrict farm sales to about 
half the output of 5,000 units per 
day. Only by such means was it 
possible to continue supplying deal- 
ers and contractors who had bought 
from the company since its incep- 
tion. 

The high proportion of farm sales 
has had some definite advantages, 
however, and the Schuster company 
hopes its farm following will remain 


By WILLIAM M. AVERY 


a permanent fixture. For one thing, 
the concern couldn’t possibly have 
delivered its own output during most 
of the war period, when trucks and 
drivers were unobtainable and it was 
almost impossible to maintain exist- 
ing equipment. It was also extremely 
difficult during the war years to hire 
adequate crews for stacking units 
on the yard, even though rates up to 
$1.30 per hour were offered. Farm 
purchasers solved that problem, too, 
by unloading units directly from the 
curing racks onto their trucks. Book- 
keeping and collecting costs have 
gone down appreciably with the in- 
crease in rural sales, for farmers 
without exception prefer to operate 
on a Cash basis. 

Although the plant is equipped 
to produce a complete line of con- 
crete masonry units, the tremendous 
demand for 8- by 8- by 16’s has 
temporarily limited output to this 
size. Sand and gravel for the opera- 
tions are produced at a company- 





owned pit located about two miles 
from the block plant. Aggregate pro- 
duction, which began in June, 1945, 
is at present just adequate for the 
company’s own needs, but eventually 
materials will be offered for general 
sale. 

The output of 5,000 8-inch units 
per day is accomplished with a 
Besser 40-cu.-ft. mixer and a Vibra- 
pac machine. With a yield of 27 
blocks per sack of cement, and a 
batch consisting of 2/3 sand and 1/3 
pea gravel, the units attain an aver- 
age strength of 1,600 to 1,700 p.s.i. 
at 28 days. All the materials are 
batched by weight and a Neptune 
dial meter is used to measure the 
mixing water. 

Materials at the plant are stored 
in three 20-cu.-yd. elevated bins — 
one for cement and one each for 
sand and pea gravel. Although only 
baggéd cement is purchased, the 
bags are opened on the ground floor 
and dumped into a hopper at the 
base of a bucket elevator which feeds 
the cement bin. Sufficient sand and 
gravel—between 5,000 and 10,000 


@ Right: Bagged cement is dumped into a 
hopper, elevated to a weigh box and then 
fed by a screw conveyor to the mixer. 


@ Above, left: Gasoline-powered hydraulic 
lift trucks (called “mules") were designed 
and built at the plant. 


@ Above, right: Reinforced concrete septic 
tanks, in 300- and 500-gallon sizes, are made 
with two steel molds. 


cubic yards—are stored at the gravel 
pit to run the block plant through 
the winter months. Company-owned 
trucks make the two-mile haul from 
the pit. Output at present is running 
around 200 cubic yards per day. 
The block plant is extraordinarily 
efficient from the standpoint of man- 
power. The crew comprises three 
men—a machine operator, a pallet 
man and a lift-truck operator. The 
three elevators with which materials 
are fed to the weigh boxes are 
equipped with automatic cut-off 
switches, and the discharge gate on 
the mixer is operated with an air 
ram. With these mechanical aids it 
has been found entirely feasible to 
operate without a mixer man. In 
addition to two hydraulic lift trucks 


designed and built at the plant, the 
company operates a recently pur- 
chased highlift truck. Curing is done 
in six steam chambers which have a 
capacity of 1,000 units each. 

The Schuster company operates 
two molds for producing reinforced 
concrete septic tanks in 300- and 
500-gallon capacities. Concrete lin- 
tels are also produced. The present 
plant was built in 1941, replacing an 
older plant with which the company 
started block production back in 
1922. 





J. H. Kerrick, who was formerly fuel 
engineer of the Philadelphia and Read- 
ing Coal and Iron Co., has become man- 
ager of the Berks Building Block Cor- 
poration at Reading, Pa. 





William I. Reid, a manufacturer of 
concrete burial vaults in Hopewell, N. J., 
died at his home in that city on March 
30 at the age of 79 years. 





© Approximately 180,000 tons of reinforced concrete pipe—enough to construct 40 miles of 
the San Diego aqueduct—are currently being hauled to the job by Fruehauf trailers. The 
accompanying illustration shows eight of the 16-foot-long sections. Diameters of the pipe 
are 48, 54 and 62 inches, and weights range from 9 to 17 tons per section. The trailers 
belong to a fleet of 200 Fruchaufs owned and operated by the United Concrete Pipe Cor- 
poration. This firm is under contract for the construction of a section of the aqueduct 
between San Jacinto and San Diego. (See Pit and Quarry, March, 1947, page 146.) 
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Mammoth Precast Pipe Sections Made 
For Los Angeles Submarine Sewer 


If it comes from Hollywood, it's bound to be stupendous 
. . . colossall From anywhere within the borders of Cali- 
fornia it's usually the biggest, the best. So with the precast 
concrete pipe sections described in this article by Pit and 





are formed of 1%%-in. 
square bars. The main 
cage rings are 34-in. round 
steel bars. Because of the 







12 ft. and an outside di- 
ameter of 14 ft., are in 
production this spring for 
a sewer project in Cali- 
fornia. Believed to be the 
largest pipe sections ever to be pre- 
cast, the units will be laid on the 
floor of the Pacific Ocean as part 
of the mile-long Hyperion Subma- 
rine Outfall Sewer of the city of Los 
Angeles. 

The pipe are being produced by 
the Guy F. Atkinson Co. at a special 
plant set up on Terminal Island in 
Long Beach. After curing, the sec- 
tions will be launched on pontoons 
and towed by seagoing tugs to Hy- 
perion, in Santa Monica Bay, 30 
miles by water from Terminal 


Island. 


@ A scene at the plant set up by the Guy 

F, Atkinson Company at Terminal Island, 

Long Beach, Calif. A gantry crane here 

assists in placing a part of the outside form 

section over the reinforcing cage. Note the 

ports in the form, through which the con- 
crete will be poured. 
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Quarry's Pacific Coast editor. One hundred feet long and 
14 feet in outside diameter, these concrete pipe sections 
are undoubtedly the largest ever produced. They will be 
anchored to the ocean floor to form Los Angeles’ new 


mile-long submarine outfall sewer —THE EDITOR. 


A total of 32 of the 100-ft. sections 
will be turned out. The first section 
was poured on February 6, 1947, and 
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it required 13 hours before the huge 
form was filled and compacted. The 
second was poured on February 28 
in about half the time. 

The steel forms used were de- 
signed and built by the Willamette 
Iron & Steel Co. (an Atkinson sub- 
sidiary) in Oregon and shipped to 
Long Beach. The Bethlehem-Pacific 
Coast Steel Corp. is furnishing and 
fabricating the reinforcing steel. 
Each completed cage weighs 45,340 
Ib. Outside rings on the bell ends 
are 17 ft. 414 in. in diameter and 


i 






unusual length of the lon- 
gitudinal bars, they are 
transported at night under 
police escort by special 
trucks and trailers from 
the Bethlehe m-Pacific 
Los Angeles plant. 

The concrete is mixed in a 
crawler-mounted Ransome 34-E 
dual-drum heavy-duty mixer and 
carried aloft to the forms in a Gar- 
Bro 1!4-cu.-yd. concrete bucket by 
a Colby shipyard type full-revolving 
gantry crane equipped with a 100- 
ft. boom. The crane is set up on 
rails in the center of the plant with 
the mixer in a convenient position 
on the runway for the crane to han- 
dle the concrete bucket. Foundations 
on either side of the crane runway 
permit work to progress on four sec- 
tions simultaneously. Four stages of 
construction are represented: (1) 
assembly of the cage rings, (2) plac- 
ing of the longitudinal bars, (3) 
placing the bell-end reinforcing 
rings, and (4) pouring the concrete 
into the cylindrical steel forms which 
enclose the completed cage. 

To insure a dense, watertight con- 
crete, a 1:2:3 mix is employed using 
a relatively small size of coarse ag- 
gregate. The maximum size used in 
the first two sections was 1 in. but 
consideration is being given to in- 
creasing this to 1% in. The aggre- 
gates are blended and dry-batched 
at the Long Beach bunkers of 
Graham Bros. and delivered to the 
job in 5-compartment dump trucks... 
Type II Portland cement is used 
without admixture, the cement being 
added at a temporary plant setup at 
the job beneath whieh the batch 
trucks drive. The trucks dump di- 
rectly into the charging scoop of the 
mixer. The concrete is designed for 
a 4-in. slump and for 3,000 Ib. 
strength at 28 days. 

The crane lifts the loaded buckets 
and the concrete is discharged di- 
rectly into the form openings, or into 
a 2-compartment portable hopper 
on top of the forms, from which it 
is rehandled with buggies. 

To insure uniform compaction 
and perfect bond between the con- 
crete and the maze of reinforcing 
steel, specifications require thorough 
vibration, both externally and in- 
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ternally. At 80 points on the outside 
of each form, special brackets have 
been attached by welding to support 
the Viber electric-powered vibrators, 
while the same type of Viber units 
equipped with 12-ft. flexible shafts 
are used for internal vibration, the 
vibrator shafts being inserted into 
the pouring ports at numerous posi- 
tions on the form. The vibrator units 
are high-speed (9,500 r.p.m.) low- 
amplitude vibrators similar to those 
specified for use externally on the 
forms in which the pipe sections 
were poured for the 71-mile San 
Diego Aqueduct (Pir anp Quarry, 
March, 1947, p. 146), except that air 
power was used on the aqueduct 
project to drive the vibrator motors, 
while on the present job electric mo- 
tors are employed. 

Each 100-ft. pipe section contains 
about 220 cu. yd. of concrete, equiva- 
lent to about 150 bucket-loads. After 
the forms are stripped, the section is 
coated inside and out with Hunt 
Process curing compound. Los An- 
geles city inspectors make 26 test 
cylinders from representative mixes 
as each section is poured. A few of 
these are broken at the age of 4 or 
5 days and the remainder 15 days 
later and on up to 28 days. 

Concrete towers have been built 
at the edge of Los Cerritos Channel 
from which the 100-ft. sections will 


be launched for towing to Santa 
Monica Bay. Each complete section 
weighs about 225 tons with its 
cradle. The concrete cradle, cast 


integrally with and at one end of 

each section, supports the spigot end 

of the next pipe section in the line. 
(Continued on page 168) 


@ A view of the cradle and bell end while pouring was in progress. Some of the externally. 
mounted vibrators may be seen. A workman (top, center) is feeding the 12-ft. flexible shaft 
of another vibrator inside the form to insure thorough compaction. 


e Right: A view of the mixer setup in relation to the crane. The 
batch truck is discharging dry concrete ingredients into the skip. 


@ Below, left: At this point concrete was being poured in the second 
section to be assembled. Note the concrete bucket suspended from 
the crane hook over the portable hopper above the form. 


@ Below, right: An offshore view, showing a completed pipe section 
in the foreground. 
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war and the election of the 
\ Socialist government in Bri- 
faeee «tain, the building of homes 
for the people has assumed 
tremendous importance. It is neces- 
sary to make up for six years during 
which no houses were built, while 
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International Corporation, Ltd., 
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great numbers were damaged or de- 
stroyed by enemy action. At present 
only what used to be called “work- 
ing-class” homes are being built— 
that is, small five- or six-room houses. 
By decree of Aneurin Bevan, mercu- 
rial Welsh-born Minister of Health, 
the majority of these are to be built 
by local authorities (municipalities 
and so forth) either directly or 
through subcontractors, while only 
a limited number of licenses are to 
be issued to private-enterprise build- 
ers. Furthermore it is decreed that 
a large proportion of houses are to 
utilize “non-conventional” types of 
construction. These “non-conven- 
tional” type homes adhere as far 
as possible to the conventional lay- 
out and appearance—that is houses 
built on two floors and in pairs, with 
a party wall between them. These 
are known as semi-detached houses. 
Prices are strictly controlled and are 


Precast Concrete Developments 
_In Great Britain — A Survey 


gum «=6©WITH the ending of the 
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@ Fig. 6. The “Orlit" house, showing con- 


crete roof tiles being placed. The slabs of 
this house are finished in white Portland 
cement stucco. 


about two-and-one-half times the 
prewar price. Current prices of 
prewar houses are considerably 
above this figure. 

The first houses built after the 
war were prefabricated temporary 
houses, with an expected life of ten 
years, which were built in consider- 
able numbers on all kinds of suitable 
and unsuitable sites, but mostly on 
vacant areas cleared by Nazi bomb- 
ing. Experience has shown that the 
cost of these is very high in propor- 





tion to their utility, while their com- 
pletion took much longer than an- 
ticipated because of inadequate sup- 
plies of plumbing and other fittings. 
They are extremely small, and in 
most cases consist of a steel frame, 
clad with asbestos sheet and plaster 
board, with a roof of corrugated 
asbestos sheet. They stand on a con- 
crete floor laid direct on the ground. 
They would, of course, hardly be 
adequate for American conditions, 
where the seasonal variations of tem- 
perature are very much greater. 
Emphasis is now on permanent 
houses. In the past, a great many 
different types of construction have 
been used, ranging from the pic- 
turesque half-timbered house with 
its solid oak frame and thatched 
roof, to the natural-stone masonry 


@ Left, Fig. 1. Elevators and boom scraper at the Glasgow Corpora- 
tion's precast concrete plant. 


@ Below, Fig. 2. The Winget 30-foot boom scraper moving the 
foamed slag at the Glasgow Corporation's plant. The operator is 
adjusting the height by means of a large wheel. 
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house and slate roof. Examples of all - 


these are still plentiful, but since the 
beginning of the twentieth century 
the clay brick home has gradually 
eliminated all other types. Clay 
bricks are produced in enormous 
quantities, and the London Brick 
Company’s plant, with its contin- 
uous kilns, is the largest in the world. 
After six years of war, during which 
building of homes was at a stand- 
still, the clay brick industry, even 
with the aid of imports from Bel- 
gium, is not able to supply all the 
materials required. Encouragement 
is therefore being given to the de- 
velopment of all kinds of unconven- 
tional forms of construction, and 
many ingenious and even fantastic 
schemes are being tried. The air- 
craft industry is producing a half- 
million aluminum houses; homes are 
being built with steel frames, with 
concrete frames and from every 
kind of material, with the notable 
exception of wood. The American 
type of frame house has always been 
uncommon here, perhaps because ot 
the lack of soft wood or because 
of the dampness of the climate; 
but now the postwar lumber short- 
age has caused the authorities to 
discourage every kind of wooden 
construction, and lumber is as hard 
to buy as sugar or butter. 

Among all the different types of 
construction being developed, con- 
crete takes a prominent place. In 
the past the concrete house has 
been condemned as a result of un- 
successful experiments carried out 
after World War I. Now necessity 
overrules conservatism and concrete 
construction sees its greatest oppor- 
nity; but the methods adopted dif- 
fer greatly from those current in the 
U.S.A. The hollow, precast build- 
ing block is hardly used at all, partly 
because of popular prejudice against 
its alleged dampness and “sweating,” 
and also because of shortage of mod- 
ern high-speed machinery for its 
production. Blocks are also unpopu- 
lar with building workers. Since 


the British clay brick is larger than 
that used in the U.S., modular sizes 
of building blocks are correspond- 
ingly larger, the equivalent of an 
American 8- by 8- by 16-inch block 
being one measuring 9 by 9 by 18 
inches and weighing about 54 
pounds. Even when made of light- 
weight materials, masons are un- 
willing to place blocks at a greater 
rate than an equivalent number of 
clay bricks. A certain number of 
cinder blocks are also produced, to 
a nominal size of 9 by 9 by 18 
inches, with two cavities and plain 
ends, but due to the use of poor 
quality cinder and inefficient meth- 
ods of manufacture, they find only 
a limited use. However, nearly all 
types of construction utilize cinder 
slabs (known as breeze blocks) for 
interior partition walls. These are 
generally about 2! inches thick, 
and as they bear no structural load, 
there is no insistence by users on a 
high quality product. 

Both partition walls and inner 
faces of outside walls are generally 
finished with plaster, applied direct 
without furring. 

A great deal of thought has been 
given to the design of special pre- 
cast or prefabricated concrete units. 
Some designs involve a great va- 
riety of special interlocking concrete 
units from which every part of the 
structure may be built, while others 
prefer to use the largest and sim- 
plest possible units, for the erection 
of which powerful cranes are 
necessary. 

In Glasgow, Scottish city of more 
than a million inhabitants, the 
Glasgow Corporation Housing De- 
partment has laid elaborate plans 
for the construction of concrete 
homes by several methods. Exten- 
sive use is being made of foamed 
slag aggregate, a by-product of the 
local steel industry, because of its 
lightness and insulating properties. 
A plant operated by the Housing 
Department itself produces precast 
wall units up to 10 feet high, 8 feet 


@ Fig. 3. A scene at the Glasgow Corporation building site, showing 
the erection of homes from precast wall units. Note the tubular 
steel jig visible on the right; also the special transport trailer (left). 


8 inches wide and 6 inches thick 
These units are cast with integra] 
door and window apertures as re. 
quired. They are produced in a 
building measuring 270 ft. by 170 
ft., of steél construction, clad with 
corrugated asbestos sheet. Figures 
1 and 2, show a part of the build. 
ing in which are housed storage bins 
and mixing plant, fed by Winget 
elevators. Bulk cement is not at 
present available in Scotland, and 
the cement is delivered in 112-pound 
paper bags which are emptied into 
a hopper. From the hopper the 
elevator and screw conveyor deliver 
it to the overhead bin. Foamed slag 
is delivered in dump trucks and is 
fed to the elevator by a Winget 
patented boom scraper, which might 
be described as a “horizontal bucket- 
elevator,” the buckets of which drag 
the material along the ground until 
it falls into the elevator hopper. 
The boom is 30 feet long and swings 
through an angle of 180 degrees, 
It can be raised or lowered by means 
of the large handwheel. The 
ground storage space made avail- 
able in this way accommodates 
about 150 cubic yards of material 
which can be fed to the overhead 
bins at the rate of 75 cubic yards 
per hour. The overhead bins have 
a capacity of 16 cubic yards each of 
coarse and fine aggregate and 114 
tons of cement. The whole of the 
cement aggregate handling plant is 
duplicated on the opposite side of 
the building. 

From the bins the materials go 
to two Winget A.B.C. continuous 
mixers, each having an output of 
30 cubic yards per hour. The flow 
of materials to the mixers is con- 
trolled by screw and belt conveyors, 
and the mixing itself is done on 
a continuously-moving conveyor belt, 
by a number of rotating arms. Water 
is fed continuously at a controlled 
@ Fig. 4. The concrete framework of an 
“Orlit" house nearing completion. The upper 
floor joists are in position, and special 


molds are being positioned to grout in 
ceiling joists. 
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rate. All the mechanism is driven 
by a single electric motor, so that 
the speeds of all components are 


thick. 
€gral 


S re. 
sal ynchronized. From the mixers the 
179 concrete flows by gravity to the 
with § molds on the ground floor. 
zures § ‘The slabs are cast vertically in 
uild. § molds constructed from steel frames 
bins § with perforated metal faces. There 
inget § is 2 steel pallet at the bottom of 
t at @ the mold, which remains attached 
and @to the slab when the mold is 
ound § stripped, and protects it from dam- 
into @2ge during handling. Reinforce- 
the @ ments are spot-welded in another 
liver @ part of the plant and are inserted 
slag J into the molds before pouring the 
1d js @ concrete. The slabs are cured for 


24 hours in steam at a temperature 


nget 

ight of about 120 deg. F. and are then 
“ket. removed from the opposite ends of 
drag § the curing chambers to a storage 


area where they remain for a short 


until 
time before delivery to the building 


per, Bt 

‘ings site. 

rees. Figure 3 shows houses of this 
eans § type in the course of erection, and 


also one of the special four-wheel 
trailers on which the slabs are con- 


The 


vail- 


lates @ veyed. All these homes will be of 
rial | two stories—that is two slabs high— 
ead @ and when suitable mobile cranes be- 
ards # come available, it is hoped to be 





able to erect a complete house while 
the crane remains in one position. 
The walls are erected around jigs 
constructed of tubular steel scaffold- 
ing, the jig being removed by the 
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. of B crane after erection of the walls. 
All outer walls are 6 inches thick, 
go § and partition walls 4 inches. The 
ous § houses are of the usual semi-de- 
of § tached pattern, the ground floor be- 
low | ing of concrete laid direct on the 
on- § ground. These concrete floors 
ors, | without basement or air space un- 
on § derneath, are by no means popular 
elt, | with householders, but have come 
iter | into general use since the war on 
led § account of the saving in materials 
| and labor which they effect. 
an ° ° 
sper Another remarkable installation in 
cial § the Glasgow area is a machine, 





also of Winget manufacture, which 
produces large continuous-cavity 
blocks in sizes up to 8 by 8 by 32 
inches. These also are made with 
foamed-slag aggregate, the inner 
and outer walls of the block being 
joined together by eight steel ties 
grouted in with a special liquid 
cement mix into holes in the inner 
and outer blocks. 
blocks are produced in face-down 
type molds, in a special semi-auto- 
matic machine having ten different 
stages, like an assembly line. In 
order to separate the inner and 
outer walls of the block during man- 
ufacture, a layer of clean sand is 
interposed. This is shaken out after 
the blocks are cured, and the sand 
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These unusual ° 


is re-used. Curing is by steam in a 
tunnel of concrete pipes. 

In the London area, considerable 
numbers of houses are being con- 
structed on the “Orlit” system. 
These all-concrete homes conform 





@ Fig. 5. The “Orlit" house, showing special 

precast concrete wall slabs in the course of 

erection. Note the chimney (left) con- 
structed from special blocks. 


to the usual semi-detached style, 
with concrete ground floor. Their 
basic structure consists of a frame- 
work of concrete joists, as shown in 
Figure 4. The vertical members 
are provided with cast-in steel fit- 
tings by means of which they can be 
butt-jointed one to the other with 
nuts and bolts. Stubs for the fore- 
and-aft horizontal members are cast 
integrally with the vertical mem- 
bers, a sufficient length of reinforce- 
ment being left projecting to form 
a connection to the intermediate 
section of the horizontal member 
which can thus be of any suitable 
length. The joint to the intermedi- 
ate section is cast in situ by means 
of special molds which can be seen 
in the illustration. Transverse hori- 
zontal members and floor members 
are I-section concrete joists. 

Figure 5 shows the next stage 
in the erection of the “Orlit” house. 
Continuous cavity walls of special 
concrete slabs are built, the inner 
and outer panels being connected by 
steel ties. Partition walls are of the 
usual cinder slab construction, and 
the chimney is built of large rec- 
tangular hollow blocks. . Figure 6 
shows the structure nearing com- 
pletion. 

The special slabs forming the 
walls of the “Orlit” house are man- 
ufactured in a large modern plant 
at Colnbrook, near London. The 
slabs measure 16 inches high by 2 
inches thick and are normally 48 
inches long. They are dished on 
the unexposed face, for lightness. 


They are cast in concrete, using sand 
and gravel aggregate, with an ex- 
ternal face of white or colored port- 
land cement stucco cast integrally. 
They are molded face-upward in 
steel trays on chain conveyors which 
allow them to stop at suitable points 
for pouring, troweling, vibration 
and so forth. Reinforcement can be 
inserted if required. The molds are 
then loaded onto racks which are 
transferred to the curing tunnels 
through which they are moved con- 
tinuously by means of a chain con- 
veyor beneath the floor. Curing is 
in three stages: in the first the tem- 
perature rises to about 120 deg. F. 
with 100 percent humidity produced 
by wet steam. In the next stage 
the temperature rises to about 140 
deg. F., and hot air is blown in 
to reduce the humidity. In the final 
stage the temperature falls to about 
105 deg. F., and humidity is re- 
duced to the minimum. The racks 
pass through the curing tunnels in 
about four hours. After curing, the 
molds go onto another chain con- 
veyor which takes them under a sur- 
facing machine with steel cutters 
which produce a tooled finish. 

An important section of the pre- 
cast concrete industry in Britain is 
the manufacture of sidewalk paving 
slabs and curbs. In most cities the 
sidewalks are paved with these slabs, 
which are mostly 24 inches wide and 
up to 36 inches in length; thickness 
is either 2 inches or 2! inches. They 
are generally produced on hydraulic 
presses such as those manufactured 
by Fielding and Platt. The concrete 
is compressed at a pressure of 1,000 
pounds per square inch of surface, 
producing a very strong, hard-wear- 
ing and practically impermeable 
slab. Sidewalks paved in this way 
are clean, dust-free and of pleasing 
appearance. The slabs are generally 
placed on a bed of sand and it is 
claimed that little skill is required 
in laying them and that the cost 
of a sidewalk of this type is lower 
than for poured concrete cast in situ. 
The advantage from the point of 
view of the city engineer is that 
the slabs can be taken up and re- 
placed any number of times when 
access is required to water, electrical 
or other services buried under the 
sidewalks. The slabs are considered 
to have a life of at least 20 years. 

Concrete curbs produced in the 
same way are extensively used. They 
measure either 5- by 10-inch or 6- 
by 12-inch cross section and 36 
inches in length, and may be of plain 
rectangular section for use in city 
streets or of bevelled or “half-bat- 
ter’ section for use on inter-city 
highways. All new or modernized 
highways have curbs throughout 
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their length, giving control of the 
drainage of surface water and 
strengthening the edges of the road 
surface. No provision is made on 
British roads for vehicles to drive off 
the traveled surface onto a shoulder. 

The hydraulic press used for the 
manufacture of slabs and curbs de- 
velops a total pressure of about 400 
tons distributed over the surface of 
the slab. The machine has a ro- 
tating table on which are three 
identical steel molds, the arrange- 
ment being somewhat similar to a 
sand-lime brick machine. In the 
first position the mold is filled with 
a measured amount of concrete from 
an overhead hopper. A liquid mix 
is used, generally made with granite 
aggregate graded from %-inch to 
dust, in the proportion of six parts 
of granite to one of cement. In the 
second position the pressure is ap- 
plied and the excess of water 
squeezed out; loss of cement is pre- 
vented by sheets of paper at the top 
and bottom of the mold and by the 
close fit of the pressure head in the 
mold. In addition to the main 
pressure cylinder, the machine has 
two other hydraulic cylinders, one 
of which rotates the table in steps 
of 120 deg. through a ratchet sys- 
tem, and the other strips the finished 
unit from the mold by pushing it 





_ up from below. The concrete is, of 





course, very firm as a result of the 
pressure, and there is no possibility 
of slump. Offbearing is done by 
means of a hydraulic hoist, the unit 
being picked up by a large vacuum 
pad and transferred to a steel pallet 
on which it is cured. The operation 
of the various hydraulic cylinders is 
controlled by levers and pedals. 

It will be observed that in this 
process it is necessary to line the 
top and bottom of the mold with 
paper (similar to wrapping paper) 
to allow the water to be expressed, 
using two sheets per unit. 

The precast concrete industry in 
Britain today is in a flourishing 
state, and while it has developed 
along lines different from those fa- 
miliar in the U.S.A., there are many 
interesting developments, and new 
ideas and processes are constantly 
being tried out. A certain amount 
of American machinery is being in- 
troduced for the production of pre- 
cast building units, but this is limited 
by the strict Treasury control of 
dollar purchases. 





Mammoth Precast Pipe 
(From page 164) 


The cradles are supported on rein- 
forced concrete footings on the 
ocean floor. Synthetic rubber gas- 


kets will be used to form watertight 
seals, 

The Guy F. Atkinson Co. has, in- 
cidentally, the contract for the entire 
outfall sewer. At Hyperion, where 
the actual laying of the pipe takes 
place, a 2,400-ft. timber trestle has 
been constructed out into the ocean 
to a depth of 30 ft. Standard-gage 
railroad tracks have been laid on the 
trestle over which a _ locomotive 
crane will operate to place the sec- 
tions underwater and to place the 
concrete footings. A Noble batching 
plant and two Koehring mixers have 
been installed at the Hyperion site, 

Inshore sections of the sewer are 
16 ft. long by 12 ft. inside diameter 
reinforced concrete pipe produced 
for the contractor by the South Gate 
plant of American Pipe & Con- 
struction Co. They are delivered to 
the site by truck. 

The new outfall will have triple 
the carrying capacity of a leaky old 
7-ft. line which it will replace and 
will extend seaward far enough to 
minimize shore pollution. 

Charles H. Thompson is superin- 
tendent of the pipe-casting project 
at Terminal Island. David E. Root, 
vice-president and general manager 
of Atkinson’s southern California 
operations, has general direction and 
supervision of the entire job. 





CUT CONCRETE 
COSTS! 


High Speed Viber-ation 
increases profits, improves 
work, saves delay. 
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300 


QUALITY BLOCKS PER 
HOUR WITH THE 
GRAVELEY 


BETTER-BUILT 


CORONA 
BLOCK MACHINE 


@®Sturdy 
@ Efficient 
@®@ Adaptable 


There is one in operation 
near you... see it... before 
you buy. 


OTHER GRAVELEY 
MACHINERY 


® Four other complete plants, 125 to 
800 blocks per hour. 

® Concrete Mixers—6 to 28 cu. ft. 
capacities—or larger to your specifi- 
cations. 

®@ Hoppers © Conveyors ®@ Lift Trucks 

@ Racks ©@ Pallets @ Racking Hoists 


BOB. GRAVELEY INDUSTRIES, INC. 


519 Brookhaven Drive, Orlando, Florida 
Export Office: 121 Broad St., 10th Floor, 
New York, N. Y. 


Cable Address: “GEWEHOFF”, New York, 
U.S. A. 
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ATTRACTIVE permanent 
fences made of precast rein- 
forced concrete panels are 
being enthusiastically _re- 
ceived in southern Califor- 
nia, according to the Ackerman Con- 
crete Fence Company of Santa Ana, 
Calif. 

The concern manufactures the 
panels and makes the installations, 








By HARRY F. UTLEY 





and is also the general licensee 
for the process, holding the patent 
rights. A number of concrete-prod- 
ucts and other concerns have already 
been franchised on the Pacific Coast 
and in the Southwestern states, and 
the firm expects to broaden its field 
of operations within the next year 
or so to serve the entire country. 
Since operations were started in 
June, 1946, more than 200 installa- 
tions were made by the Santa Ana 
plant alone, and output -has been 
limited only by the size of the plant, 
scarcity of basic materials and labor. 
The fence panels are made in vari- 
ous heights up to 5 feet, in 1-foot 
widths and 134 inches thick, and 
with different top designs, the semi- 
circular finial proving the most pop- 
ular. The panels are cast in gang 


®@ Below, left: The form for pouring the 

concrete base of the fence has been put in 

place. Note the slot into which the panels 
are to be inserted. 


® Right: The fence panels, inserted in the 

concrete base, are ready for grouting. Note 

the clamps for holding the panels in align- 
ment until they are set. 


~~ Unique Sectional Concrete Fence 
Developed by California Concern 


@ Office building of the Ackerman Concrete 
Fence Company at Santa Ana, Calif. 


molds of from 17 to 20 units at a 
single pour, outer mold sections be- 
ing of cast aluminum with steel 
plates separating the individual pan- 
els. The molds are cleaned and oiled 
before assembly to insure a smooth 
finish. Reinforcing consists of 16- 
gage steel strapping held in position 
by cross ties of wire. Concrete is 
mixed in a conventional revolving 
mixer and is designed for an ulti- 
mate strength of 3,000 pounds. Ag- 
gregates consist of sand and pea 
gravel, and a relatively wet mix is 
employed. The gang mold is 
mounted on a wooden skid, brought 
to the mixer with a lift-truck, and 
trundled away after pouring and 
rocking to insure complete filling. 
The slabs are-left in the forms over- 
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night and are removed the follow- 
ing day and stacked in the yard, be- 
ing sprinkled frequently to insure 
thorough curing. Later on steam- 
curing will be employed as the Santa 
Ana plant is enlarged and improved. 

Installation crews erect the fences, 
the panels being held rigidly in po- 
sition in a poured concrete base. 
This base has a depth of about 6 
inches when completed and incorpo- 
rates a slotted key-way into which 
the panels are inserted. Cement 
grout is applied to fill any voids or 
spaces in the foundation and steel 
supporting clamps are left in posi- 
tion for about 24 hours to keep the 
fence panels in perfect alignment 
until the grout has set. The tops of 
the panels are then permanently 
joined by a plastic compound poured 
into a dowel-like recess. This quick- 
hardening compound makes the 























® A typical back yard residential installation 
of concrete fence. 


fence completely rigid. After the 
fence has been painted the desired 
color to harmonize with the sur- 
roundings, the job is complete. 

The feature of the fencing which 
has made it so popular is, that it is 
truly permanent — rotproof, rust- 
proof, fireproof, and safe from de- 
struction by termites. Unlike wood- 
en fencing which it simulates, it has 
no posts or runners to mar its ap- 
pearance, both sides being alike. Al- 
though more expensive initially than 
wood (it costs from $3 to $6 per 
lineal foot installed and painted) the 
first cost is the last. Compared with 
brick or concrete-masonry walls 
which have similar permanent char- 
acteristics, the cost is 20 to 25 per- 
cent less, the company reports. 

The idea was developed several 
years ago by James L. Ackerman of 
Santa Ana. After obtaining patents 
and perfecting manufacturing and 


® Left: One unit of a gang mold of fence 
panels. The large rectangular section is 
steel; the side molds are cast aluminum. 
® Right: A fence panel gang mold as- 
sembly ready for pouring. Note the skid and 
the lift truck. 





marketing plans, the company was 
organized and is presently headed by 
F. D. McGurk and James V. Scobie. 
C. K. Tuttle is manager of the op- 
erations at Santa Ana, where from 
10 to 20 men are employed in pro- 
duction and installation. 

H. L. Pratt is the company’s fran- 
chise representative. Arrangements 
for the manufacture and _installa- 
tion are on a protected territory- 
royalty basis. 





Certified Concrete Products 
Opens Grand Rapids Plant 


A $60,000 concrete products plant 
capable of turning out 3,500 blocks a 
day has been put into operation at 
Grand Rapids, Mich., by Certified Con- 
crete Products. Jerome W. Sonefeld, 
general manager and secretary-treasurer, 
said that the plant will specialize in the 
production of cinder blocks. The presi- 
dent of the firm is Lloyd C. Pender. 





At the Corpus Christi Interlocking 
Tile Company, Corpus Christi, Tex., two 
hydraulic power block machines manu- 
factured by the Mortarless Tile Machine 
Co., Inc., of Los Angeles were recently 
established for the production of Inter- 
locking units. 





Company, 326 Franklin Street, Bloom- 


EW ACHINERY 
and SUPPLIES 


@ Hand Block Machine 


The Model “H” hand-operated con- 
crete block machine manufactured and 
marketed by the Franklin Machinery 
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Versatile block maker Ken 

: brit 

field, N. J., has an all-steel electric-arc- “c 

welded mold box which produces a stand- sake 

ard 8- by 8- by 16-in. three-oval core seal 

block. Full core, half block or corner The 

block can also be made; and additional pa 

plates are available for making any of wen 

these combinations simultaneously—two k 

half blocks, two quarter blocks and one V, | 

half block or one quarter block and one pac 

three-quarter block. incl 
The machine is equipped with three 
full cores and two half-end cores, all oval. 

Metal pallets are available in multiples of » 
50. The approximate weight of the ma- 

chine is 175 lb. ] 

anc 

@ New Pigment Packaging pre 

The George B. Smith Chemical Works Ev 

of Maple Park, IIll., has announced the Str 

improvement of its mortar, cement and ?- 

plaster colors and also a change in pack- Mt, 

ing facilities. ths 

Instead of packing the mortar pig- . 

ments in 100-pound sacks, as was the oe 





former practice, the manufacturer now 
puts these up in fiberboard cartons con- 
taining from 12 to 30 pounds each, de- 
pending on the shade: (Six colors are 
furnished.) The “Super Strength” mor- 
tar colors are 34% to 8 times stronger 
than the old-type “Double Strength” 
mortar colors which were packed».in° 
100-pound sacks. Cartons containing 
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six packages weighing from 3 to 5 Pr 

pounds each reportedly will color as - 

many pounds of mortar as a 100-pound 

bag of double-strength pigment. = 
Cement colors come in packages sci- : 





entifically proportioned so that one pack- 
age will tint one bag of cement. 
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e@ Carbide Drill Tips 


“Kennadrills,” newly-developed by 
Kennemetal, Inc., of Latrobe, Pennsyl- 
yania, for work in nonmetallic construc- 
tion materials, are now in production. 
These drills have cutting tips of Kenna- 





No chipping or cracking 


metal, a cemented carbide that is 
claimed to be harder than tool steel, 
highly resistant to abrasion and unus- 
ually strong. The drills have been de- 
signed so that the tip extends beyond the 
diameter of the shank, providing clear- 
ance space for cuttings, minimizing the 
possibility of binding and permitting the 
drill to eject cuttings continuously from 
the hole. 

No starting punch is required when 
Kennadrills are used on very hard or 
brittle materials, and glazed surfaces are 
not chipped or cracked because the tip 
takes hold readily; the tip stays hard 
and sharp under the heat of cutting. 
The tool retains its edge under abrasive 
cutting, yet it can be sharpened on loose 
bonded silicon carbide wheels. 

Kennadrills are available in sizes from 
Y inch through 1% inch for %-inch ca- 
pacity drills, and % inch through 1 
inch for ¥%-inch capacity drills. 





@ Waterproofing 


Products for waterproofing, preserving 
and refinishing cement and cinder block 
products are being marketed by the 
Evercrete Corporation, 424 W. 42nd 
Street, New York 18, N. Y. The products 
are known by the trade names of “Stopz- 
it,’ “Evercrete,” ‘“Kleencrete,’ ‘“Color- 
thru” and “Hercules Speedy Patch.” 

Stopzit is a paint, available in 14 col- 
ors, which is prepared in a powder form, 
and is ready to apply with brush or 
spray after mixing with cold water. It 
is used to waterproof porous masonry 
surfaces, and is washable when dry. 

Evercrete is a chemical which impreg- 


nates masonry without changing the color | 


or appearance of the surface, and 
changes the surface components into a 
solid mass, rendering the surface water- 
proof. The treated surface is said to be 
resistant to acids and oils as well. 
Kleencrete is a cleaner, which will re- 
move oils, grease, gasoline, fats and other 
foreign matter from concrete, stucco, 
mortar, etc. In addition, it is said to 
“cure” the concrete by sealing the pores. 
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atten Up 
Lean Profit Margins 





Whatever your PRODUCT, handling is an 
added cost that reduces the margin of profit . . . and the cost of 
handling is determined by the method of handling. 


Modern handling methods mean lower handling costs—and 
elimination of production delays, reduced accident rates and 
less product damage. Modern handling methods call for 
Towmotor Fork Lift Trucks and Accessories—designed for fast, 
systematic movement of materials and products in receiving, 
processing, storage and distribution. 


Like to fatten up those lean profit margins? You can . . . a Pocket 
Catalog will show you how Towmotor can help. Towmotor Cor- 
poration, Division 13, 1226 East 152nd St., Cleveland 10, Ohio. 


| 
SEND for Special Bulletins Describing the TOWMOTOR | 
REVOLVING CARRIAGE © SIDE SHIFTER * UNLOADER © UPENDER * SCOOP | 
| 
| 
! 


| 
| 
| 
|. CRANE ARM © RAM © EXTENSION FORKS © EXTENSION BACKREST 
: = “* @ OVERHEAD GUARD 


Ske. °A Bh? 8d | ae FORK LIFT TRUCKS 
oy heehee ond TRACTORS 





























RECEIVING ° PROCESSING ° STORAGE *” DISTRIBUTION 
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“PUSH BUTTON” 


oy Mo Hee) ba fe) k 
ta the 


SRA-TAMP 


es, you'll say amazing, too, 
hen you see this remarkable 
achine in operation. 


Simply -“PUSH A BUT- 


ON” to start an automatic 
cycle. 




















Aggregate is carried from 
the hopper to the mold box 
evenly — vibration begins — 
tamping starts. 


At the correct moment vi- 
brationceases—tamping stops 
—the tamp bars return to the 
idle position—the feed box 
recedes, striking off the top 
of the block. 


The block is stripped 
—the off-bearer swings 
under the pallet—all moving 
parts stop. 










The attendant swings the 
off-bearer away—drops in a 
pallet—and PUSHES THE 
UTTON to start a new auto- 
atic cycle. 


Dense blocks, of any mois- 
content, are produced at Think 
up to 300 per hour. Pro- mn 

mounts—costs drop What You Can Do 
jth a new minimum of 
and physical effort. 
















with this unusual machine—then 
illustrated circular with complete 
mation at once. 


AT Mise COMPANY 
CONCRETE PRODUCTS MACHINERY Stice 1925 
CUYAHOGA FALLS, OHIO, U.S.A. 


@ ELEVATORS © CONTINUOUS MIXERS © BATCH MIXERS © AGGRE- 
TEEL RACKS © PALLETS © DUNKERS © COMPLETE BLOCK PLANTS 












































Colorthru is available in seven colors, 
and is an alkali-retaining preservative for 
masonry. 

Hercules Speedy Patch is used to re- 
pair and waterproof floors. It is applied 
directly over any existing floor, which 
may be wet or dry. The resultant floor 
covering is waterproof, resilient and skid- 
proof. 





@ Shown above is the “Model B” Power 

Pack conveyor, a bucket-type portable belt 

conveyor, manufactured by the Conveyor 

Repair Service, Inc., 13910 Aspinwall Ave., 

Cleveland, O. This unit is designed to 

handle many different types of aggregates, 
such as sand, cinders and gravel. 








The Clipper Stripper, shown above, avall- 
able in 5 models, is only one of the popular 
machines in the ANCHOR Line of Com- 
plete Equipment for the Concrete Products 
Plant. ANCHOR Engineering Service in 
the design of new plants or revamping 
older operations is nationally famous. 
Consult us before you buy equipment or 
modernize your plant .. . it costs no more. 


Stearns Clipper Stripper Machines; 
Stearns Joltcrete Machines; Stearns Mix- 
ers; Cast Iron and Press Steel Pallets. 
Straublox Oscillating Attachments, etc. 
Repair parts for: Anchor, Stearns, Bly- 
stone Mixers and many others. 


ANCHOR CONCRETE MACHINERY CO. 
G. M. Friel, Manager Columbus, Ohio 
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PALLETIZATION 


is a proven method of 
materials handling - - - 


We can offer to you: 


Pallets made of Hardwood 
—Steel—Aluminum 


Skids, Skid Boxes, Drop 
Bottom Boxes of Steel 
Collapsible Pallet Boxes 


Magnesium Dockboards 


Write Wire Phone 


PALLET SYSTEMS, INC. 
120 GUARDIAN BUILDING 
CLEVELAND 14, OHIO 
Tel.: Prospect 4930 


@ New Hand Truck 


Completely new design, construction 
and operational features are offered by 
LYON-Raymond Corporation, 3232 
Madison St., Greene, N. Y., in their new 
2000-lb. capacity hand pallet truck. 

Total enclosure of working parts serves 
to protect them, as well as to give a 
streamlined appearance to the truck. The 
use of high-strength alloy sheet steel 
formed into box sections for the frame, 
and aluminum alloy for wheels and other 
non-structural parts insures a minimum 
of weight. 

Elevation is accomplished through a 
hydraulic foot pump, especially designed 
for the truck. The length of stroke is 
optional, depending on the stature of the 
operator. Lowering results from pushing 
the foot pedal forward. 





Will move 2,000 Ibs. 








SYVZTRON 





"Vibra-Flow" 


VIBRATORY FEEDERS 























CONCRETE 


IMMEDIATE DELIVERY ON 
JAY-BEE MIXERS! 






MOTOR 
INCLUDED! 
Rugged a Twin spiral mixin 
— es! Hi qua 7% steel cut gears 
eg poe sh mixingh Job- 
d design! 


. Other 
a to your Ad LA Saver Now! 


J. B. HUNT & SONS 


INCORPORATED 
323 West Martin St., Raleigh, N. C. 


FREE LITERATURE 


Write for Details and Price List Today! 


























Provide the Easy, Economical 
Way to Handle Materials 


—by providing a range of capacities 
in tons per hour to meet your require- 
ments. 


—by their electromagnetic operation 
which eliminates moving, wearing 
parts and means less maintenance. 


—hy their ability to handle a variety 
of materials, from light, fine powders 
to heavy, coarse ores—hot or cold— 
dry or damp. 


—hby their rheostat control of rate of 
flow which permits the operator to 
meet the capacities of dryers, screens, 
crushers, belt conveyors, etc. 


If you'll send us the details of your 
problem—description of material to 
be fed, maximum feed per hour, de- 
sired length of trough, etc. — our 
Engineering Department will be glad 
to submit their recommendations. 


Write for Illustrated Folder 9-46 


SYNTRON CO. 


385 Carson Homer City, Pa. 
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CINDER CRUSHERS 


FOR BLOCK MAKERS 


7 DAY DELIVERY 
toner tear $395 ton pet teor $895 


CONVEYORS 


7h wee 


block, stone and min- 


Pd : range of mod- 
< els for many in- 
; dustries ; including 


ing. Both stationary 


and portable types, for 
stacking, truck and car loading. 


BONDED SCALE CO. 


129 Bellview Ave. 
Columbus 7, Ohio 


Manufacturers of Scales, Crushers, Conveyors and 
Vibrating Screens 





Will. 


shi 


Commercial Cored Pallets can 
be dropped, walked on, stored 
in wet places, stored in dry 
places, and nothing happens. 


Treat any other kinds of pallets 
that way and see the results. 


Commercial Cored Pallets need no 
kid glove handling in order to keep 
them in perfect shape for use at 
any and all times, and besides that 
they fit the core box; no filing, no 
grinding, no planing or sawing. 
When they reach you from our 
Plant they are ready to go right 
into the machine. 


Why waste time and money on 
other types? 


Write for our little folder, 
“Here’s the Dope” 
THE COMMERCIAL SHEARING 


AND STAMPING CO. 
YOUNGSTOWN, OHIO 








_@ Plywood Paliets. 


As companion units for fork lift trucks, 
durable pallets made of plywood are 
ready for distribution by Clark Truc- 


Pallets used with fork lift trucks 


tractor, Battle Creek, Mich. Constructed 
from 5%-inch plywood decks and posts 
of plywood blocks or metal, the pallet 
weighs only a little more than half as 
much as a comparable hardwood pallet. 
It is double-faced, designed for four- 
way fork entry, and can be furnished in 
the metal-post construction for use with 
hand-lift or motorized pallet trucks. Ca- 
pacities are 4,000 pounds carrying load, 
and 16,000 pounds static load. 


@ Heavy-Duty Machine 


The Mighty Midget block machine, 
manufactured by the M and M Indus- 
tries, 3919 N. 27th Street, North Bir- 
mingham 7, Ala., is heavy-duty equip- 
ment designed to meet the demands of 
high production. The machine is pow- 
ered by a 1-hp. motor and is of all- 
welded heavy steel construction. 

The conveyor is 12 ft. by 8 inches; it 
is equipped with belt-cleaners and an 
idler. Power is furnished by a 1-hp. mo- 
tor. 

Controlled vibration gives 6500 pack- 
ing blows per minute. The lined mold 
box is mounted on live rubber. Cores 
are of cast iron. The tested capacity is 
1900 units of 8- by 8- by 16-inch size 
per day or 2500 4- by 8- by 16-inch units. 


Machine for high production. 





@ Air-Entrainment Meter 4 


Hogentogler and Company, 16 Oxford 
Street, Chevy Chase, Md., are now offer- 
ing the Klein-Walker air meter, a port- 
able device developed by W. K. Klein 
and Stanton Walker for measuring the 
amount of air entrained in concrete, 
(Mr. Klein is a former vice-president of 








Portable meter. 


the Pennsylvania-Dixie Cement Corpora- 
tion, and Mr. Walker is director of en- 
gineering for the National Ready Mixed 
Concrete Assn.) 

Comprehensive studies were made by 
L. C. Hawk of the Pennsylvania-Dixie 
Cement Corporation and D. L. Bloem for 
the National Ready Mixed Concrete 
Association. 

The complete meter consists of a 
measure, a cone-shaped top, with grad- 
uated standpipe, a test gauge, hose, air 
pump and fittings. The device utilizes 
the principle of Boyle’s law in computing 
the air content from the reduction of 
volume of the concrete on application of 
a given pressure. In the type here illus- 
trated the standpipe is graduated directly 
in percent of air. The measure is filled 


. ‘with concrete, the top is replaced and 


water is introduced. Air pressure is ap- 
plied, as indicated on the chart, and the 
air content is read on the standpipe. 

Strong, lightweight construction is used 
throughout, and the standpipe is of 
plastic for field use. The high cone pre- 
vents air from being trapped. The device 
is made in ¥%- and 1/5-cu.-ft. sizes. 
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